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FROM  SHANGHAI  TO  BHAMO.* 

By  R.  LOQAN  JACK,  LL.D.,  P.O.S. 

OuK  party  was  employed  by  an  English  capitalist  who  had  obtained 
mining  concessions  in  the  province  of  Sechuan,  and  consisted,  besides 
the  writer,  of  Messrs.  J.  Fossbrook  Morris  and  R.  Lockhart  Jack,  with 
an  interpreter  and  the  usual  retinue  of  cook  and  servants. 

We  left  Shanghai  on  January  4,  1900,  ^by  the  Poi-yang,  one  of 
Butterfield  and  Swire’s  magnificent  river  steamers,  which  reached 
Hankau  (600  milesj  on  January  7.  A  delay  of  eight  days  occurred 
before  we  could  get  a  passage  by  the  Sha-si,  a  smaller  steamer  of  the 
same  company,  to  I-chang  (400  miles),  which  we  reached  on  January  20. 
Here  we  hired  a  houseboat,  which  was  dragged  up  the  river  by  trackers 
to  Chung-king  (392  miles),  the  voyage  occupying  the  time  from 
January  23  to  February  22.  The  Yang-tse,  as  far  as  Chung-king,  has 
been  so  frequently  described  by  officials,  explorers,  scientists,  traders, 
and  tourists,  and  the  river  has  been  so  well  charted  by  Father  Chevalier, 
S.J.,  that  this  portion  of  the  journey  may  be  passed  over  in  silence. 

On  March  5  we  left  Chung-king,  our  means  of  locomotion  being  no 
longer  boats,  but  horses  and  sedan  chairs,  with  a  numerous  following 
of  coolies  carrying  our  loads,  and  an  escort  of  soldiers,  which  was 
changed  at  every  Hsien,  or  county  town,  the  returning  escort  always 
taking  back  a  receipt  for  us,  stamped  and  signed  by  the  magistrate  to 
whom  they  delivered  us. 

The  journey  from  Chung-king  to  Cheng-tu,  the  capital  of  Sechuan 
(299  miles),  took  thirteen  days.  It  has  often  been  described  by  previous 
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travellers,  bat  I  may  mention  the  extensive  coal-deposits  of  Lai-feng-yi 
and  Lnng-chang  Hsien,  and  the  brine-wells  of  Nei-kiang  Hsien,  and  the 
endless  succession  of  anticlines  and  synclines  of  sandstone  and  limestone. 
One  brine-well  was  675  feet  deep,  the  biimboo  bucket  being  raised  from 
the  bore  by  a  bamboo  ribbon  wound  round  a  whim  by  a  buffalo. 
Ploughing,  harrowing,  and  hoeing  were  going  on  busily,  the  wooden 
ploughs  being  drawn  by  water-buffaloes.  Travelling  buffaloes  were 
always  accommodated  with  straw  sandals.  At  Lung-chang  we  met  M. 
Paul  Dados,  of  the  Mission  Lyonnaise,  who  was  on  his  way  to  Chung¬ 
king.  Captain  Watts-Jones,  who  four  months  later  was  barbarously 
murdered  at  Ewei-hua-cheng,  gave  me,  at  Cheng-tu,  a  tracing  of  his 
plane-table  survey,  from  which,  as  it  was  certainly  a  more  careful  one 
than  any  previous  survey,  it  may  be  said  with  confidence  that  Lung- 
chang  is  about  18  miles  south-west  of  the  position  previously  assigned  to 
it.  At  Nan-ching-yih  we  saw  the  first  of  the  gigantic  bamboo  under¬ 
shot  water-wheels  used  for  irrigation. 

Cheng-tu  is  a  city  of  about  three-quarters  of  a  million  inhabitants,  and 
an  important  centre  of  silk  and  other  industries,  which  are  for  the  most 
part  carried  on  in  the  streets.  Here  we  were  well  received  by  the  members 
of  the  Government  Mining  Department  and  were  lodged  in  the  Com¬ 
missioner’s  yamen,  which  had  been  furnished  in  semi-European  fashion 
for  our  use.  I  had  an  audience  of  the  Viceroy.  Surrounded  by  a  retinue 
of  civil  and  military  dignitaries,  he  received  me  with  great  cordiality, 
and  expressed  freely  his  desire  that  British  capital  should  come  to  the 
assistance  of  Sechuanese  industry.  He  arranged  that,  for  our  protection 
and  prestige,  we  should  be  accompanied  by  a  Wai-yuan,  or  official  of 
magisterial  rank,  red-silk  umbrella  and  all,  as  well  as  by  a  military 
escort ;  and  that  a  proclamation  commanding  respect  and  assistance 
should  always  precede  us  on  our  travels  throughout  the  province. 
Besides  experiencing  many  kindnesses  from  the  missionaries,  we  met  at 
Cheng-tu  an  interesting  group  of  native  officials,  among  others  the 
Tartar  General,  the  Provincial  Treasurer,  the  Secretary  for  Foreign 
and  General  Chee,  who  was  “  out  ”  with  Chinese  Gordon. 

Cheng-tu  Plain  is  probably  the  most  intensely  cultivated  portion  of 
the  Earth’s  surface.  It  is  about  70  by  40  miles,  and  supports  a  popula¬ 
tion  of  four  millions.  Two  facts  may  be  mentioned  as  showing  its 
quality.  It  often  grows  seven  crops  a  year,  and  it  pays  to  borrow 
money  at  30  per  cent,  to  cultivate  it.  It  was  fair  in  beans  and  still 
fairer  in  rape,  but  I  shall  never  forget  its  marvellous  beauty  when  it 
was  covered  with  poppies  of  every  hue  from  white  to  purple.  The  secret 
of  its  fertility  is  irrigation.  Many  large  rivers  enter  it,  and  are 
immediately  seized  upon  and  diverted  into  channels,  which  are  led  over 
the  fields  in  every  direction,  taming  mills  by  means  of  over-  or  under¬ 
shot  bamboo  or  wooden  wheels  and  turbines.  The  engineer,  Li  Ping, 
who  devised  the  scheme  of  irrigation  two  thousand  years  ago,  has,  very 
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properly,  been  assigned  a  place  in  the  Chinese  pantheon,  a  magnificent 
temple  having  been  erected  in  his  honour  at  Kwan  Ilsien. 

Oar  first  excursion  from  Cheng-tu  was  to  the  copper-mines  of  Tung- 
ling-tse  and  back,  a  journey  covering  124  miles,  which  took  fourteen 
days  (April  3  to  16).  We  were  accompanied  and  introduced  by  Tong 
Sing  Kow,  Managing  Director  of  the  Government  Mining  Department, 
and  a  Wai-yuan,  Hung,  with  a  guard  of  soldiers.  After  passing  through 
the  walled  city  of  Pen  Hsien,  we  entered,  at  Kwang  Kau,  the  valley 
of  the  Chian-kiang,  a  river  about  the  size  of  the  Tay  at  Perth. 
Messrs.  Jack  and  Morris  mapped  its  course  nearly  to  its  head,  as 
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well  as  the  course  of  a  tributary,  the  Pai-sui  Ho,  and  another  stream. 
This  has  not  been  done  before,  although,  no  doubt,  the  valley  has 
been  visited  by  missionaries.  The  valley  afforded  some  lovely  scenery, 
and  formed  a  strong  contrast  to  Australia,  which  we  had  not  long 
left,  as  there  was  abundant  running  water  everywhere,  and  we  were 
scarcely  ever  out  of  sight  of  falls  and  “  staub-bachs  ”  700  or  800 
feet  in  height.  We  camped  in  tents  at  the  monastery  of  Tung-ling- 
tse,  near  the  head  of  the  valley,  as  the  house  accommodation  was  in¬ 
sufficient  for  our  large  party.  We  visited  other  copper-mines  on  the 
Pai-sui  Ho,  chiefly  remarkable  for  the  daring  though  bad  engineering 
of  the  roads  leading  to  them,  as  they  ascend  thousands  of  feet  without 
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any  attempt  at  grading,  and  cross  ravines  and  climb  precipices  by 
bridges  made  of  a  couple  of  logs  or  ladders  made  of  notched  saplings. 
1  reached  places  where  the  snow  of  the  previous  winter  was  still  lying, 
and  Messrs.  Morris  and  Jack  made  an  attempt  to  reach  a  group  of  mines 
on  the  Chun-chan  Shan  further  north,  but  were  baffled,  at  an  estimated 
elevation  of  12,000  feet,  by  the  depth  of  the  snow.  Of  course  we  did  most 
of  this  work  on  foot,  but  our  Wai-yuan,  Hung,  did  his  part  on  a  saddle 
on  a  coolie’s  back.  No  Chinese  official  would  do  anything  so  undignified 
as  to  walk.  Even  a  coolie,  when  promoted  to  be  a  “  boy,”  soon  discovers 
that  he  “  cannot  ”  walk. 

This  trip  was  chiefly  remarkable  for  the  enthusiasm  with  which 
local  officials  entered  into  the  spirit  of  the  Viceroy’s  orders  for  ensuring 
our  safety.  The  guards  varied  in  numbers  and  armament.  On  approach¬ 
ing  Kwan  Hsien,  for  instance,  the  Peng  Hsien  guard  was  relieved  by  the 
new  one,  consisting  of  6  black  flags,  6  red  flags,  2  trumpets,  4  Lochaber 
axes,  7  tridents,  2  swords,  and  25  rifles. 

Our  next  trip  from  Cheng-tu  was  a  “  round  ”  one,  to  Lung-an  and 
Sung-pan  and  back  via  Ewan  Hsien.  It  took  us  from  April  25  to 
May  31,  the  distance  being  607  miles.  We  left  the  main  Pekin  Hoad, 
which  has  been  travelled  by  Gill,  Mrs.  Bishop,  and  many  others,  at 
Se-te  Chan,  and  followed  to  the  north  a  road  leading  to  An  Hsien, 
which,  as  it  was  within  sight  of  the  range  to  the  west,  gave  us  an 
opportunity  of  laying  down  the  edge  of  the  Cheng-tu  Plain  with  more 
accuracy  than  it  has  hitherto  been  done.  Beyond  Sin-tu  Hsien,  we  met 
a  long  caravan  of  Tibetans  on  mules,  and  a  prisoner,  dressed  in  red, 
carried  in  a  cage  with  an  official  seal  across  the  front  of  it.  Shih-feug 
Hsien  is  a  centre  of  tobacco-cultivation,  and  M’yen-chu  Hsien  is  famous 
for  its  paper  manufacture.  Near  the  latter,  coke  comes  down  in  barrows 
from  the  hills  to  the  west.  An  Hsien  is  a  very  minute  walled  city,  with 
an  elaborate  concrete  trainiug  wall  for  the  prevention  of  floods.  We 
were  lodged  in  the  clubhouse  of  the  Cantonese  guild,  consisting  of  a 
number  of  elegant  and  comfortable  buildings  among  grounds  taste¬ 
fully  laid  out  with  rockeries,  shrubberies,  temples,  and  ornamental 
water.  Here  we  enjoyed  the  agreeable  society  of  some  ladies  and  gentle¬ 
men  of  the  Church  Mission,  and  bad  a  call  from  the  Hsien,  or  magis¬ 
trate,  a  brisk  and  energetic  official,  who  bad  just  been  appointed  to 
the  government  of  a  district  with  a  bad  reputation  for  robbery.  He 
had  begun  after  the  customary  method  of  new  brooms,  having  hanged 
two  robbers  and  arranged  for  the  execution,  next  day,  of  a  third,  before 
making  his  call  on  us.  There  are  some  alluvial  gold  workings  in  the 
neighbourhood  of  the  city,  and  coal  comes  from  the  north. 

After  crossing  some  passes  to  the  north,  we  struck,  at  Chu-shan,  the 
right  bank  of  the  Che-chuen  river,  which  we  followed  to  the  north-west 
to  Shih-chnen  Hsien.  Here,  besides  some  pretty  bamb<x>  suspension 
bridges,  we  first  saw  the  so-called  “Himalayan”  bridge,  of  a  single 
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bamboo  rope.  We  watched  a  woman  attach  a  load  of  wood  to  the  rope, 
seat  herself  on  it,  and,  after  sliding  to  the  bottom  of  the  sag,  pull  herself 
and  the  load,  hand-over-hand,  to  the  opposite  bank. 

After  some  excursions  in  the  neighbourhood  of  Shih-chuen,  looking 
at  alluvial  gold  workings  in  the  river  (which  rises  in  the  snow-capped 
dividing  range  between  the  Min  and  the  Fu),  we  returned  to  Chu- 
shan.  The  river  is  one  continuous  rapid  all  the  way.  Striking 
eastward  from  Cbu-shan,  the  road  ascends  2149  feet  (to  5350  feet  above 
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{R.  Ij/ckkarl  Jack,  pkuto.) 

the  sea)  in  a  mile  and  a  half.  Strings  of  coolies  toiled  up  the  steep, 
laden  with  wool  from  Tibet  for  shipment  at  Tung-kau,  which  is 
approached  by  a  steep  descent  after  passing  some  coal-mines.  The 
river  falls  into  the  Fu  a  few  miles  below  Tung-kau,  where  there  is 
a  very  fine  Itamboo  suspension  bridge  and  a  picturesque  harbour. 

In  alout  15  miles  more  to  the  east,  we  were  in  the  valley  of  the 
Fu,  which  we  followed  up  to  its  head.  As  this  part  of  the  journey 
has  already  bv.,en  described  by  Gill,  I  need  not  dwell  on  it.  The  river 
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is  navigable,  in  a  way,  at  least  for  rafts,  as  far  as  Hsiang-ngai  pa. 
The  Fu,  or  Prefect,  of  Lung-an  now  resides  in  the  more  accessible  and 
agreeable  little  city  of  Eiang-yu  Hsien,  a  subordinate  ofBcial  remaining 
in  charge  of  Lung-an.  Consequently,  as  the  name  follows  the  otticial, 
Kiang-yu  is  now  known  locally  as  Lung-an,  while  Lung-an  has  been 
re-christened  Ping-wu.  The  circumstance  is  noted  as  an  instance  of 
the  difficulty  of  identifying  Chinese  places  by  their  names.  There  are 
gold  terrace  and  “ beach”  workings  from  Ping-i-pu  upwards.  A  pontoon 
bridge  was  noted  at  Chiu  Chau. 

Lung-an  is  a  small  but  busy  town,  with  a  remarkable  old  temple 
dedicated,  I  was  informed,  to  the  “President  of  Purgatory.”  The 
name  may  have  resulted  indirectly  from  the  presence  in  the  town  of 
a  Catholic  mission.  We  called  at  the  mission,  but  found  that  the 
father  was  from  home. 

From  Lung-an  to  the  snow-clad  pass  of  the  Hsueh  Shan,  the  valley 
of  the  Fu  is  a  gem  of  beauty,  to  which  artists  will  surely  make  pil¬ 
grimages  when  they  have  exhausted  Switzerland,  Italy,  and  Norway. 
Seven  miles  above  Lung-an,  a  dilapidated  fortified  gateway  spans  the 
road,  the  first  of  the  aforetime  defences  of  the  Chinese  against  the 
inroads  of  the  savages  from  the  west.  Hsiao-ho-ying  is  a  fort  supposed 
to  have  a  garrison  of  a  thousand,  but  actually  housing  thirty,  soldiers- 
Its  defensive  wall  (which,  by  the  way,  is  commanded  by  the  hills  on  the 
east  and  west)  is  pretty  perfect,  though  overgrown  with  weeds.  One 
comer  of  it,  as  well  as  most  of  the  houses,  was  carried  away  by  a  flood 
a  few  years  ago,  but  has  been  repaired.  At  Sui-ching-pu  we  saw  some 
primitive  quartz-crushing  mills  driven  by  water-power. 

The  pass  of  Hsueh  Shan  (13,360  feet)  proved  difficult,  as  not  only  was 
there  snow  over  a  foot  deep,  but  a  blinding  snowstorm  drove  in  our  faces, 
and  most  of  the  party  had  some  experience  of  the  “  mountain  sickness.” 
The  Chinese  suffered  more  than  we  did,  which  may  be  attributed,  I  think, 
partly  to  opium  and  partly  to  “  funk.”  The  Interpreter  became  black 
in  the  face,  although  he  and  the  Wai-yuan  rode  in  chairs  all  the  way, 
while  the  others  walked.  Two  of  the  coolies  lay  down  exhausted  in 
the  snow,  and  had  to  be  carried  down.  One  of  the  soldiers  died  of  the 
effects  a  few  days  after,  while  being  carried  in  a  chair  to  the  nearest 
hospital.  On  the  descent  to  Sung-pan  we  made  our  first  acquaintance 
with  the  MantzU  people,  and  passed  some  temples  adorned  with  poles 
from  which  prayer-flags  fluttered,  a  sign  that  we  were  among  people 
who  professed  the  religion  of  the  llamas. 

At  Sung-pan  we  heard  that  Captain  Watts-Jones  and  Mr.  Birch, 
whom  we  had  seen  for  the  last  time  in  Cheng-tu,  had  passed  through  on 
their  way  north  the  day  before  (May  19).  Birch  was  drowned  in  the 
Hoang  Ho  near  Lan  Chau  on  June  24,  and  Watts-Jones  was  bar¬ 
barously  murdered  at  Kwei-hua  Cheng  a  few  weeks  later  by  the 
Deputy  Prefect. 
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We  had  a  heated  dispute  with  the  “  Ting,”  or  Sub-Prefect,  of  Sung-pau, 
who  was  at  first  inclined  to  treat  us  with  marked  incivility ;  but  we 
eventually  became  good  friends,  and  he  and  the  military  bigwigs  vied 
with  one  another  in  their  attentions. 

The  exceedingly  interesting  journey  down  the  Min  has  been  so  well 
described  by  Gill  and  others,  that  there  is  little  to  add.  Sung-pan  is 
the  furthest  outpost  of  Chinese  civilization — the  last  stronghold  or 
edge  of  the  wedge  driven  into  the  heart  of  Mantzu  barbarism.  I 
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(A.  l/xkhart  Jack,  photo.) 

must  admit  that  the  Mantzti  appeared  to  us  even  more  pleasing  in 
features  and  manners  than  the  Chinese ;  but  they  were  shy,  and,  as  we 
could  only  converse  with  them  through  the  Chinese  (who  look  upon 
them  as  beneath  their  notice),  we  had  little  communication  with  them. 
The  Chinese  have  opened  the  road  through  their  country  by  erecting 
miniature  “kwans,”  or  fortified  garrison  towns,  at  short  intervals. 
The  dwellings  of  the  Mantzu,  built  for  protection,  are  exceedingly 
picturesque. 
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In  the  walled  ChineBe  city  of  Mao-chau,  the  doors  of  our  inn  were 
scribbled  over,  while  we  slept,  with  anti-foreign  inscriptions,  which 
nothing  would  induce  Chu  Ling  Chung,  onr  Interpreter,  to  translate, 
although  he  admitted  that  they  were  “  very  bad  words.” 

We  emerged  on  the  Cheng- tu  Plain  at  Kwan  Hsien  on  May  30,  and 
reached  Cheng-tu  the  following  day. 

On  our  return  to  Cheng-tu,  Mr.  Herbert  Way,  who  represented  an 
English  company,  was  added  to  the  party,  with  his  interpreter.  Nee 
Sui  Ching,  and  servants.  We  had  a  new  Wai-yuan,  named  Chi  Hung 
Chi,  a  man  full  of  energy  and  resource.  We  left  Cheng-tu,  to  visit 
the  mines  of  the  Ning-yuan  and  Ta-chau  prefectures,  on  June  li*. 
The  journey  from  Cheng-tu  to  Ning-yuan  having  been  described  by 
Kichthofen,  Baber,  Hosie,  and  others,  it  is  only  necessary  to  mention 
a  few  incidents  of  our  trip. 

At  Eiung-chau  we  found  that  the  bridge  mentioned  by  Gill  had 
been  washed  away  by  a  flood,  and  was  being  replaced  by  one  of 
Cyclopean  masonry. 

At  Ya-chau  we  found  that  the  telegraph  line  was  down  and  would 
be  useless  to  ns,  as  telegrams  handed  in  were  simply  forwarded  by 
messengers.  This  was  a  disappointment,  as  it  placed  us  111  miles — 
the  distance  to  Cheng-tu — further  from  a  telegraph  station  than  we  had 
anticipated. 

At  Kwang-ni-pu  we  visited  iron-smelting  works  and  foundries 
where  large  cooking-pots  are  made,  and  were  informed  that  skilled 
experts  are  highly  paid-^as  they  deserve  to  be — for  tasting  and  report¬ 
ing  on  the  liquid  manures  which  form  no  small  proportion  of  the 
tratlic  on  the  roads. 

We  had  heard  in  Cheng-tu  of  a  famine  in  the  district  of  which  Yueh- 
Sui  is  the  centre,  and  had  provided  an  extra  supply  of  rice  for  the  use 
of  our  coolies ;  but  it  proved  hardly  necessary,  as  recent  rain  appeared 
to  have  given  a  new  aspect  to  the  outlook.  Indeed,  we  found  the  north 
gate  of  the  city  closed,  and  the  magistrate  ofiering  sacrifices  to  stop 
the  rain.  The  Hsien  told  us  that  the  day  Itefore  our  arrival  Lolu 
aborigines  had  made  a  raid  within  2  miles  of  the  city,  and  killed  two 
Chinese  and  carried  off  half  a  dozen  head  of  cattle.  Such  events  are 
said  to  be  quite  frequent,  and  Chinese  are  often  carried  away  into 
captivity.  The  Lolos  do  not  wear  sandals,  and  are  said  to  despise  the 
Chinese  for  being  “soft”  enough  to  need  them,  and  for  this  reason 
they  burn  the  soles  of  the  feet  of  their  prisoners.  The  ( 'hinese  have 
opened,  and  maintain,  by  means  of  small  garrisons  and  blockhouses,  a 
road  connecting  Cheng-tu  with  Tali  Fu  through  the  heart  of  the  Lolo 
country,  but  do  not  attempt  a  general  subjugation.  As  a  rule  the 
Chinese  occupy  and  cultivate  the  alluvial  bottoms  along  the  road, 
while  the  Lolos  pursue  their  pastoral  calling  in  their  mountain  retreats. 
Many  of  the  Lolos,  especially  women,  carry  loads  of  coal  in  baskets  for 
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the  Chinese.  The  potato  is  a  good  deal  cultivated  in  the  Lolo  country’, 
though  the  Chinese  do  not  value  it  much  as  a  food.  Its  introduction 
is  said  to  be  due  to  the  missionaries,  and  to  date  from  about  half  a 
century  back. 

Near  Lu-Eu  a  high-class  heematite  ore  is  smelted  for  the  manu¬ 
facture  of  cooking-utensils,  swords,  and  agricultural  implements. 

A  few  miles  beyond,  we  left  the  beaten  road,  and,  after  crossing  a 
ferry  on  the  An-ning  river,  entered  the  busy  little  market  town  of 
Sha-a-ba.  Another  long  day’s  journey  brought  us  across  a  formidable 
pass,  from  12,000  to  13,000  feet  high,  and  into  the  valley  of  the  Ya- 
lung.  We  left  the  Wai-yuan  at  Sha-a-ba  to  form  a  link  of  communi¬ 
cation  with  the  outer  world,  as  we  had  received  despatches  of  a 
disquieting  character  relating  to  the  Boxer  rising ;  but  we  resolved 
to  go  on  with  our  work,  as,  in  the  event  of  a  Chinese  anti-foreign 
movement  extending  to  this  remote  district,  we  reckoned  that  we  were 
probably  safer  among  the  Lolos  than  among  the  Chinese. 

At  Ma-ha,  360  miles  from  Cheng-tu,  the  inspection  of  the  gold-mine 
famous  throughout  China,  and  such  other  mines  as  we  could  reach,  and 
preparations  for  a  journey  to  Burma,  occupied  us  from  July  14  to 
August  10.  There  are  Huntingdon  mills  and  eighty  head  of  water-mills 
of  the  rice-mill  type.  Our  residence  at  the  mine  was  about  9000  feet 
above  the  sea,  within  sight  of  the  Ya-lung  river,  whose  silver  Streak  lay 
4000  feet  below  us,  though  it  was  often  concealed  by  a  fairyland  of 
fleecy  clouds,  whose  upi)er  surface  lay  below  our  dwelling.  Telegrams 
(long  delayed)  had  given  an  account  of  the  capture  of  the  Taku  forts, 
the  troubles  at  Tien-tsin,  and  the  march  on  Pekin,  where  it  was  said 
(though  we  now  know  that  it  was  exaggerated)  that  all  the  foreign  resi¬ 
dents  had  been  massacred.  We  were  told  that  the  consuls  were  about  to 
leave  Chung-king  for  Shanghai,  with  all  the  foreigners  whom  they  could 
collect,  and  that  the  British  consul  “  most  strongly  advised  ”  us  to  go 
to  Burma.  Finally,  there  came  a  telegram  of  July  27,  that  “Foreign 
Office,  London,  wired  yesterday.  Instructions  issued  take  all  steps 
remove  British  subjects  from  China.”  This  left  us  no  option,  and,  our 
arrangements  for  providing  money,  mules,  and  guides  having  been 
completed,  we  set  out  (on  August  10)  on  our  last  journey  in  China,  this 
time  in  the  character  of  fugitives. 

Torrents  of  rain  descended  as  we  literally  slid  down  a  spur  of  the 
mountain  to  the  village  of  Mu-li-chang,  on  the  left  bank  of  the  Ya-lung 
(4863  feet).  Half  a  mile  above  the  village  we  crossed  the  river  the 
following  day  in  a  boat,  the  ponies  swimming.  We  put  up  our  tents 
beside  a  farmhouse  called  Hoang-ta-ping,  on  the  right  bank,  opposite 
Mu-li-chang.  Next  day,  while  it  still  rained  heavily,  we  had  to  gain  a 
“  main  road  ”  which  we  had  seen  from  Ma-ha,  high  up  on  the  mountain¬ 
side.  The  ascent  was  very  toilsome,  and  even  dangerous.  A  mule 
loaded  with  my  papers  and  silver  ingots  slipped  and  rolled  down 
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100  feet,  but  the  ingeuious  Chinese  pack-saddle  came  off  before  the  mule 
had  made  many  somersaults.  Having  reached  a  summit  level  of 
7550  feet,  we  descended  to  a  rivulet  whose  valley  can  be  seen  from 
Ma-ha.  The  road  led  up  this  creek,  but  was  mostly  either  under  water 
or  washed  away.  Men  and  animals  had  to  cross  a  raging  torrent, 
with  a  bed  of  boulders  or  rocks,  seven  times  within  half  a  mile. 
After  2  miles  of  this  sort  of  travelling,  we  left  the  rivulet  and  reached 
a  patch  of  cultivation  at  8400  feet,  where  we  were  regaled  with  delicious 
potatoes.  The  road  attained  a  summit  level  of  10,000  feet,  and  at 
length  wound  down  by  grassy  slopes  to  the  village  of  Lo-ko-ti 
(9118  feet).  The  distance  covered  in  ten  hours  was  estimated  at  10  miles, 
but  we  were  still  only  6  miles  from  Mu-li-chang.  We  camped  in 
tents  at  the  end  of  the  village  street,  and  our  Chinese  following  had  the 
run  of  the  inn,  which  had  a  raised  wooden  floor,  walls  lined  with 
sleeping-berths,  and  a  great  fireplace  with  two  boilers  in  the  middle. 
The  innkeeper  was  the  fortunate  owner  of  a  great  deal  of  land,  a  silver- 
mine,  and  five  wives.  The  inhabitants  are  said  to  be  of  mixed  Lolo  and 
Sifan  origin,  and  are  a  little  darker  than  the  Chinese.  The  men  are 
clad  in  sheepskins.  The  women  have  a  flowing  dress  gathered  in  at 
the  waist  by  a  silver-buckled  belt,  and  a  “  Tam-o’-Shanter  ”  cap,  and  are 
loaded  with  silver  and  jade  ornaments.  Married  women  wear  a  broad 
silver  ring  on  the  usual  finger. 

In  2  miles,  the  road,  after  ascending  700  feet,  brought  us  back  to 
the  rivulet  which  we  had  left  the  previous  day,  and  a  good  part  of  the 
day  was  devoted  to  wading  up  its  bed  for  the  next  6  miles.  In  one 
place  we  were  confronted  by  a  waterfall,  and  had  to  pile  up  stones 
below  it  till  a  footing  could  be  made  for  the  pack-animals.  A  bear 
was  seen  among  the  trees  on  the  bank,  and  we  also  saw  a  herd  of  yaks.* 
After  climbing  out  of  the  valley,  we  had  to  camp,  in  the  dark,  at  an 
elevation  of  13,000  feet,  and  without  water,  although  plenty  of  rain  fell 
during  the  night.  Down  a  spur,  2000  feet,  into  a  gully,  and  up  again 
to  the  same  level,  we  found  at  last  7  miles  of  good  travelling  along  a 
grassy  ridge  with  a  few  patches  of  pine.  We  gathered  some  ripe  rasp¬ 
berries  and  blackberries.  Strawberries  had  been  seen,  it  may  be  said, 
two  days  before,  on  patches  of  old  cultivation.  In  3  miles  more  we 
descended  to  the  village  of  Shu-pao-pu-tze  (8760  feet),  and  put  up  our 
tents.  The  Sifan  inhabitants  had  fled  on  our  approach,  with  the 
exception  of  a  few  old  men  and  women.  We  learned  afterwards,  when 
they  returned  and  friendly  relations  had  been  established,  that  we  had 
been  suspected  of  murderous  and  cannibalistic  designs.  Opposite  the 
village,  from  a  cliff  of  white  marble  5000  feet  high,  an  almost  con¬ 
tinuous  fall  of  stones  kept  up  a  not  unmusical  tinkling. 

*  Yaks,  it  may  be  mentioned,  were  very  common  in  the  Min  valley,  though  rare  in 
these  parts. 
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Next  day  the  road  wound  up  to  a  pass  14,000  feet  high,  with  cliffs 
several  thousands  of  feet  higher  in  the  immediate  neighbourhood,  and 
then  descended  by  acute  zigzags  for  4500  feet,  in  a  single  mile,  into  a 
valley.  This  valley,  which  is  without  water  for  at  least  5  miles,  and 
has  not  even  a  definite  watercourse,  and  which  is  enclosed  by  walls 
of  1000  or  2000  feet  in  height,  fell,  if  the  word  may  be  used,  into  a 
large  rushing  stream,  believed  to  be  the  same  which  we  had  headed 
and  on  which  Shu-pao-pu-tze  is  situated.  Crossing  to  the  right  bank 
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of  this  stream  by  a  covered  bridge  near  a  monastery  and  a  natural 
tower  very  like  the  Nelson  monument  at  Edinburgh,  we  camped  in 
a  Chinese  farmer’s  house  in  the  village  of  Ta-pu-tze  (7670  feet).  The 
Lolo  dwellings  in  the  lower  part  of  the  dry  valley  are  either  caves  pure 
and  simple,  or  caves  and  overhanging  ledges,  improved  by  the  addition 
of  a  “lean-to”  of  wood  or  mud  and  perhaps  a  rough  paling. 

A  pass  between  Ta-pu-tze  and  the  next  village,  Mai-tze  ping,  was 
held  by  a  party  of  Lolos  armed  with  swords  and  spears.  They  let  us 
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pass,  but  our  arrival  in  Mai-tze  ping  was  the  signal  for  a  threatening 
uproar.  It  appears  that  we  had  been  taken  for  allies  or  mercenaries 
in  the  service  of  the  rival  village  of  Ta-pu-tze,  and  it  was  not  till  a 
Chinese  merchant  was  found,  who  could  interpret  the  explanations  of 
our  interpreter,  that  peace  was  restored.  Ta-pu-tze  and  Mai-tze  ping 
cherish  an  “  old  grudge  ”  dating  from  twenty-two  years  ago,  when 
robbers  from  Ta-pu  lifted  four  goats]  from  Mai-tze.  A  few  days  before 
our  arrival  Mai-tze  had  been  robbed  of  some  silver,  but  two  of  the 
robbers  had  been  captured,  and  were  to  be  sent  in  chains  to  Kwa-pit, 
though  a  hundred  merry  men  from  Ta-pu  had  made  an  unsuccessful 
attempt  to  rescue  them.  The  village  is  built  on  a  portion  of  the 
hillside  too  steep  and  rocky  for  cultivation,  the  houses  perched  on  stone 
terraces,  with  the  byres  and  stables  on  the  ground  floor  and  the  living- 
rooms  above.  The  head  man’s  house,  in  which  we  lodged,  was  a  perfect 
arsenal  of  matchlocks,  swords,  spears,  and  daggers.  The  inhabitants 
were  excessively  polite,  and  made  the  usual  presents  in  Chinese  fashion. 
Their  interest  in  our  firearms  was  profound  and  respectful. 

In  two  days  we  had  crossed  a  pass  about  12,000  feet  high,  where 
we  noted  the  presence  of  evergreen  oaks,  junipers,  silver  birch,  rhodo¬ 
dendrons,  and  bluebells,  and  were  met  by  a  red-umbrella  man  and 
trumpeter  conveying  the  welcome  of  the  Tussa  of  Kwa-pit,  who  had 
been  informed  of  our  approach.  At  the  gate  of  the  Tussa’s  stronghold 
we  were  received  with  a  salute  of  five  guns — more  were  to  follow,  but 
we  begged  the  gunners  to  desist  in  the  interests  of  our  ponies.  The 
Tussa,  a  distinguished-looking  young  man,  received  us  with  great 
ceremony,  and  heaped  every  possible  kindness  on  our  heads,  inviting 
us  to  make  a  long  stay,  and  especially  to  wait  for  a  tiger-hunt.  We 
were  the  first  foreigners  who  had  ever  been  within  his  gates.  His 
family  name  is  Pu  Ta,  and  his  oflBcial  name  Chi  King  Liong.  He  said 
his  family  had  been  hereditary  chiefs  for  630  years,  and  were  of  Mo-so 
stock,  having  conquered  the  Kwa-pit  district  inch  by  inch.  Pu  Ta 
had  a  pair  of  feathers  and  the  yellow  jacket  bestowed  upon  him  by 
the  Emperor  in  recognition  of  his  services  against  the  rebel  Li  Sieh 
in  Yun-nan  four  years  ago.  The  castle,  on  cliffs  like  the  ancient  strong¬ 
hold  at  Edinburgh,  is  built  on  a  platform  surrounded  for  the  most  part 
by  formidable  cliffs  defended  by  a  wall,  in  which  time  has  made  so 
many  breaches  that  the  frowning  gate  is  no  longer  the  only  practicable 
entrance.  The  doorposts  are  hung  with  an  array  of  raw-hide  straps  and 
bamboos,  emblematical  of  the  terrors  of  the  law.  On  the  platform  of 
the  court-room  are  six  long  swivel  guns  of  1^-inch  calibre  and  a  4-inch 
“  carronade  ”  on  a  wheeled  carriage,  made  at  Cheng-tu  ninety  years 
ago,  while  two  rooms  and  a  courtyard  form  an  arsenal  or  museum  in 
which  are  the  arms  accumulated  by  thirteen  generations  of  rulers, 
commencing  with  crossbows  and  ranging  through  flint-looks,  match¬ 
locks,  arquebuses,  blunderbuses,  and  gingals  to  Winchester  rifles. 
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besides  every  grnesome  oriental  form  of  cutting  and  thrusting  weapon. 
The  private  chapel  or  temple  within  the  walls  was  evidently  very  old, 
and  was  full  of  valuable  bronzes  and  china  vases,  suits  of  leather-plate 
armour,  and  stuffed  bears  and  leopards.  It  also  contained  a  very  old 
book  in  Lolo  characters,  evidently  held  in  great  veneration  by  the 
attendant  priests. 

We  saw  some  of  the  ladies  of  the  Tussa’s  household,  but  of  course 
were  not  introduced  to  them.  Some  were  Chinese  and  some  Lolo. 
One  of  the  latter  had  an  Italian  type  of  features,  and  was  artistically 
painted — not  overdone  like  the  <  'hinese  beauties. 

On  the  second  and  last  night  of  our  stay  we  witnessed  a  trial  for 
murder,  the  accused  being  two  men  and  two  boys.  The  proceedings 
were  orderly  and  dignified,  and  the  accused,  after  having  had  their 
fetters  undone,  were  allowed  to  give  evidence.  One  boy-witness,  who 
was  evidently  prevaricating,  was  lightly  bambooed.  The  Tussa 
seemed  to  weigh  the  evidence  with  great  care,  making  notes  and 
occasionally  interrogating  the  witnesses.  The  upshot  was  that  a  true 
bill  was  found,  and  the  prisoners  were  committed  for  trial  at  Yen-yuan. 
Why  the  Tussa  did  not  settle  the  case  was  not  clear,  as  he  undoubtedly 
has  the  {>ower  of  life  and  death.  1  fancy  that  he  is  a  humane  man, 
and  that  such  measures  are  ilistasteful  to  him. 

At  Kwa-pit,  we  found  ourselves,  to  our  astonishment,  near  the 
right  bank  of  the  Ya-lung,  which  was  in  flood  and  flowing  to  the  north. 
Four  months  later,  on  comi>aring  notes,  in  Shanghai,  with  Captain 
Davies,  I  learned  that  he  had  been  compelled  by  the  remarkable  bends 
of  the  Y'a-lung,  when  travelling  from  Mien-ning  to  Chung-tien,  to 
cross  the  river  three  times,  a  few  miles  north  of  our  course.  Our  route 
from  Ma-ha  to  Kwa-pit,  by  which  we  accomplished  73  miles  in  nine 
toilsome  days,  cannot  be  recommended.  The  roundabout  way  (in  i>art 
followed  by  Ilosie)  via  Ning-yuan,  Yen-yuan,  and  Yen-ching,  would 
probably  take  no  more  than  half  the  time. 

Southward  from  Kwa-pit  to  Ka-la-ba  (25  miles)  was  fairly  hard 
travelling,  not  improved  by  a  deluge  of  rain.  We  lodged  at  Ea-la-ba  in 
a  Lolo  tribal  dwelling.  A  well-built  mud  house  was  enclosed  in  a  high 
wall,  in  one  comer  of  which  was  a  loopholed  watch-tower.  The  house 
formed  a  quadrangle,  three  sides  consisting  of  byres  and  stables,  and  a 
fourth  forming  the  women’s  quarters,  the  enclosed  square  being  roofed 
in  as  a  dwelling  for  the  men,  who  in  the  daytime  tended  extensive 
herds  of  cattle.  We  shared  this  sleeping-accommodation,  which  had 
two  central  fireplaces  and  no  chimney,  with  about  150  men,  whom  we 
found  good-humoured  and  intelligent,  taking  an  intense  interest  in  such 
pictures  of  “  foreigners  ”  as  we  could  show  them,  and,  above  all,  in  our 
firearms.  Their  own  collection  of  antique  arms — rich  in  matchlocks  and 
tiger-s|>ears — was  extensive  and  im])Osing. 

A  few  miles  before  reaching  Ka-la-ba  we  had  emerged  on  open 
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downs,  traversed  by  a  wheel  road  which  rnns  to  Yen-ching.  The 
principal  traffic  is  in  firewood  for  the  salt-works,  which  is  carried  in 
light  waggons,  with  a  pair  of  solid  wheels,  drawn  by  bullocks. 

A  portion  of  the  plain  was  seamed  with  rifle-pits,  and  the  explana¬ 
tion  given  was  that  this  was  the  scene  of  one  of  the  Tussa’s  great 
battles. 

Yen-ching  is  19  miles  south  of  Ka-la-ba,  and  the  novelty  of  covering 
such  a  distance  in  a  single  day  was  highly  appreciated  after  the 
mountainous  travelling  which  had  gone  before.  Hosie,  who  reached 
the  place  from  Ning-yuan,  calls  it  Pai  (or  north)  Yen-ching.  The  town 
is  a  very  busy  one.  We  saw  four  salt-wells  on  the  left  bank  of  a 
rivulet.  A  good  deal  of  wood  is  used  in  the  evaporation  of  the  brine, 
but  the  greater  part  of  the  fuel  is  lignite  from  a  bed,  at  least  15  feet 
in  thickness,  which  we  visited  at  Ho-shau  pu,  3  miles  to  the  west, 
meeting  on  the  way  thousands  of  donkeys,  mules,  and  horses,  and  some 
men  and  women,  all  loaded  with  lignite.  Another  centre  of  the  salt 
industry  is  at  Yen- tang,  south-west  of  Yen-ching,  32  miles  by  a 
circuitous  and  hilly  road.  It  is  on  the  left  bank  of  a  river,  which  we 
first  crossed  between  Ea-la-ba  and  Yen-ching,  and  is  now  a  considerable 
stream,  no  doubt  a  tributary  of  the  Ya-lung,  towards  which  it  flows 
northward.  The  brine  is  reached  by  two  shafts,  one  of  which  is 
vertical,  and  the  other  on  an  incline  of  45°.  In  the  former  the  brine  is 
pumped  by  five  successive  stages  of  15  feet  each,  in  the  latter  by  seven  of 
9  feet,  and  conveyed  in  wooden  flumes  to  the  village,  half  a  mile  distant, 
where  it  is  evaporated.  As  the  fuel  is  exclusively  timber,  the 
manufacture  must  be  much  more  expensive  than  at  Yen-ching.  We 
were  informed  by  La  So  Tung,  the  Tussa  of  Tung-Su,  owner  of  the 
Yen-tang  wells,  that  their  annual  output  is  100,000  katties  of  salt 
(130,000  lbs.),  and  that  the  output  of  Yen-ching  is  about  900,000 
katties. 

On  the  day’s  march  of  17  miles  from  Yen-tang  to  Tai-ye-fang 
(August  26)  we  crossed  the  boundary  from  Se-ohuan  into  Yun-nan, 
passing  some  fortified  Lolo  farmhouses.  The  inhabitants  are  a  mixed 
race  of  Chinese,  Sifan,  and  Lolo  breeding. 

To  Yung-peh  (south-south-westward)  the  road  was  over  a  succession 
of  limestone  ridges,  pitted  with  “  sinks,”  by  passes  varying  from  8000 
to  11,000  feet  above  sea-level,  the  country  mainly  peopled  by  Sifans. 
One  lofty  plain  was  remarkable  for  a  crop  of  edelweiss,  almost  as  thick 
as  clover  in  an  English  meadow.  Ya-shau-ping  appeared,  from  a 
proclamation,  to  be  the  northernmost  village  in  the  “ting”  or  sub- 
prefecture  of  Yung-peh.  Two  incidents  marked  our  stay  here.  I  was 
bitten  by  a  dog,  and  the  rain  forced  us  to  add  open  umbrellas  to  our 
sleeping-gear,  one  member  of  the  party  having  to  move  hie  bed  owing 
to  the  fact  that  the  dissolved  mud-wall  began  to  trickle  down  on  him. 
We  had  opportunities  of  judging  how  degenerate  the  pear  can  become 
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unless  the  prisoner  could  find  a  surety  for  his  good  behaviour.  At 
night  u  group  of  men  and  maidens  entertained  us  with  a  dance. 

We  approached  Yung-peh  with  some  misgivings,  as  in  this  Chinese 
city  we  thought  it  probable  that,  if  the  “  rebellion  ”  was  really  spread¬ 
ing  from  the  south,  our  reception  might  prove  less  hospitable  than  that 
of  the  friendly  Lolos  and  Sifans.  We  were  met  by  a  messenger  from 
the  Sub-Prefect,  who  requested  us  not  to  camp  outside,  where  the  country 
people  would  fear  to  entertain  foreigners  in  the  then  state  of  public 


after  long  negleot.  The  ripe  fruit  was  no  larger  than  a  marble,  and 
gritty  and  acrid  to  a  degree  which  made  it  absolutely  detestable. 

At  the  Sifan  village  of  Po-lo-ti,  the  house  in  which  we  camped  was 
entered  through  the  byre,  and  all  the  others  were  of  the  same  pattern. 
Here  a  noted  horse-thief,  long  “  wanted  ”  by  the  authorities,  was  pointed 
out  by  one  of  our  muleteers  and  captured  by  the  escort,  who  brought 
him  before  the  head  man  of  the  village.  The  latter,  assisted  by  the 
village  elders,  heard  the  evidence,  and  the  sentence  was  decapitation 
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feeling,  but  to  come  right  on  to  the  city,  where  he  had  got  an  inn  put 
in  order  for  na.  After  we  had  been  established  in  the  quarters  pro¬ 
vided  for  us,  the  Ting*  called  unofficially  and  promised  ns  an  escort  to 
Li-kiang.  The  city  is  enclosed  by  a  wall,  which,  if  not  very  strong,  is 
at  least  highly  picturesque,  covered  as  it  is  with  a  thick  growth  of 
evergreens  and  flowers.  A  good  deal  of  the  intra-mural  space  is  culti¬ 
vated,  and  I  should  think  10,000  would  be  a  liberal  estimate  of  the 
population. 

The  domestic  architecture  of  the  Chinese  portion  of  Yun-nan  possesses 
characteristics  of  its  own.  The  houses  are  mainly  built  of  sun-dried 
bricks  (with  straw),  and  roofed  with  tiles.  They  are  decorated  with 
painted  top-oourses  and  fanciful  designs  on  the  gable-ends.  The  porches 
are  generally  painted,  and  often  have  black-and-white  landscapes  or 
flower-pieces  in  panels. 

We  crossed  the  Yang-tse  (left  to  right)  by  an  iron  suspension-bridge 
5  chains  in  length,  27  miles  west  of  Yung-peh,  at  an  elevation  of  4400 
feet,  below  the  mouth  of  the  river  which  drains  Po-lo  and  Yung-peh. 
The  Wu-liang  falling  into  the  Yang-tse  at  this  point,  as  given  in 
Bretschneider’s  map  (followed  by  the  “  China  Inland  ”  map),  is  an  im¬ 
possibility.  It  has  1)een  eliminated,  I  observe,  from  Bianconi’s  “  Carte 
Speciale  de  la  Chine,”  which  I  procured  afterwards  in  Saigon. 

A  short  distance  below  the  bridge  two  magnificent  springs,  each  a 
“  trouting  stream  ”  in  volume,  issue  from  synclinal  arches  of  limestone 
high  up  on  the  right  wall  of  the  Yang-tse  valley,  about  a  mile  below 
the  bridge. 

The  city  of  Li-kiang  (8070  feet)  was  reached  in  two  days  from  the 
Yang-tse  bridge.  The  distance  is  only  16  miles,  but  numerous  steep 
ascents,  especially  the  first  from  the  river,  made  the  road  very  trying. 

Li-kiang  is  a  town  of  such  a  peculiar  plan  that  it  can  hardly  have 
been  designed  by  Chinese,  whose  cities  are  of  a  stereotyped  pattern. 
.Some  of  the  streets  are  very  steep,  and  others  appear  to  have  been  laid 
out  to  utilize  patches  of  bare  rock  with  a  view  to  economy  in  paving. 
There  is  a  large  open  market-place.  The  population  presented  a  curious 
problem,  as  it  was  composed,  for  the  most  part,  of  Chinese  men  and 
Sifan  and  Tibetan  women.  The  explanation  was  given  that  in  conse¬ 
quence  of  anti-foreign  rioting  at  Yun-nan  Fu,  some  missionaries,  whom 
the  officials  had  requested  to  leave  the  country  till  better  times,  had 
set  out  for  Ta-li,  but  had  been  stopped  halfway,  whereupon  2500  soldiers 
had  been  sent  from  Li-kiang,  with  an  equal  number  from  Chung- tien, 
to  the  scene  of  the  disturbance.  The  “  soldiers  ”  sent  from  Li-kiang 
must  have  been  chiefly  Sifans.  Were  the  Chinese  acting  the  part  of 
David  towards  Uriah  on  a  large  scale  ? 

The  officials  were  inclined  at  first  to  treat  us  with  scant  courtesy, 
sending  excuses  for  not  calling  and  orders  by  their  servants  to  go  to 
Ta-li.  On  the  second  day,  as  this  state  of  afiairs  might  have  become 
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embarraasing,  I  went  to  the  Hsien’a  yamen  with  the  interpreter  and 
argued  the  matter  ont.  The  Haien  firmly  refnaed  to  be  reaponsible  for 
ua  if  we  went  to  Chung-tien,  where,  he  aaid,  the  people  were  turbulent 
and  atrangera  were  alwaya  robbed,  and  he  did  all  he  could  to  induce  ua 
to  go  to  Ta-li.  Atentae  (Captain  Qill’a  route)  waa  imposaible  becauae 
the  road  waa  waahed  away,  and  for  a  hundred  other  reaaona.  All  he 
could  do  waa  to  give  ua  guidea  and  an  eacort  to  Wei-ai,  whence  we 
could  proceed  up  the  Mekong  valley.  Thia  appeared  to  force  ua  too 
far  weat,  but  aa  we  afterwards  aacertained  that  the  position  of  Wei -si 
is  incorrectly  given  in  the  maps  as  west  of  Shi-ku,  whereas  it  is  really 
north-west,  the  hsien  was  in  the  right. 


ch’a-ebu-sgai,  a  typical  plat-koofed  mantzu  village,  min  valley. 
(Ji.  Lockhart  Jack,  photo.) 


The  Tilietan  guide  and  muleteer,  Ta-er-do,  who  had  followed  us 
from  Ma-ha,  turned  back  at  Li-kiang,  taking  with  him  his  exhausted 
animals  and  his  childlike  ignorance  of  the  country  through  which  he 
had  professed  to  guide  us.  We  set  out  on  the  morning  of  September  G 
on  a  west-north-west  course,  and,  after  rounding  the  south  end  of  a  lake, 
reached,  in  10  miles,  the  Llamaserai  of  Lu-su-ba,  where  we  camped  for 
the  night.  The  priests,  of  whom  there  were  about  a  dozen,  had 
been  themselves  locked  out  of  the  principal  rooms  and  the  temple, 
in  the  absence  of  the  Llama,  but  they  gave  us  the  use  of  a  verandah, 
on  which  we  made  ourselves  very  comfortable,  with  the  addition  of  a 
No.  III. — March,  1902.]  t 
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tent  “fly”  hung  up  to  make  a  fourth  wall  and  keep  out  the  rain. 
There  are  some  nuns  attached  to  the  establishment,  but  we  only  saw 
one  of  them. 

We  reached  the  Yang-tse  on  September  7,  and,  after  a  hasty  lunch 
in  a  llamaserai  at  Sbi-ku,  camped  at  Mu-chi-ti  (6740  feet).  At  Shi-kn 
the  Yang-tse  makes  a  sharp  bend  to  north-north-east,  and  I  gather  from 
Amundsen’s  narrative  that  it  must  keep  this  course  for  about  65  miles 
before  turning  to  flow  southward  to  the  east  of  Li-Kiang. 

The  journey  up  the  right  bank  of  the  Yang-tse  presented  no  features 
of  note  except  the  large  numbers  of  Tibetan  carriers  and  the  style  of 
our  sleeping-accommodation,  which  generally  was  a  hayloft  in  the 
upper  storey  of  a  farmhouse  furnished  with  the  family  cofiSns.  We  left 
the  river  at  Eu-tu-wa,  on  the  edge  of  the  Chi-tien  plain,  and,  after  a 
picturesque  climb  past  villages  which  were  always  gay  with  the  llama 
prayer-poles,  reached  the  Llamaserai  of  Lu-tien  (8440  feet).  There 
we  arrived  a  little  in  advance  of  the  Llama,  who  was  out  on  duty,  but 
he  returned  in  an  hour,  and  unlocked  the  best  rooms  of  the  establishment 
and  did  the  honours  with  a  fine  old-fashioned  courtesy.  It  was  inte¬ 
resting  to  learn  that  he,  with  a  great  train  of  priests  and  coolies  loaded 
with  baskets  of  prayer-books,  censers,  drums,  trumpets,  and  matchlocks, 
had  been  .out  for  three  days  consecrating  an  addition  to  a  farmhouse, 
and  that  the  fee  charged  was  ten  taels,  or  thirty  shillings.  He  was 
dressed  in  red  serge  robes,  with  a  jacket  of  red  plush,  and  seemed  to  be 
about  eighty  years  of  age. 

The  pass  (12,000  feet)  w'est  of  Lu-tien  has  an  evil  reputation  for 
robberies  committed  by  bands  of  men  armed  with  crossbows  and  poisoned 
arrows.  Our  local  guard,  and  most  of  the  travellers  whom  we  met, 
were  armed  with  crossbows. 

A  steep  descent  brought  us  to  Wei-si  (7480  feet),  a  large  village  or 
small  town,  nominally  a  ting,  or  sub-prefecture,  and  the  seat  of  a 
Hsien,  or  District  Magistrate.  The  main  street  is  paved  and  very  steep. 
The  town  population  is  mainly  Chinese,  while  the  suburban  and  labour¬ 
ing  classes  are  for  the  most  part  Sifan  or  Tibetan. 

Following  a  tributary  of  the  Mekong  to  the  north-west,  we  passed 
Ka-ga,  the  scene  of  Cooper’s  imprisonment,  forced  marriage,  and  other 
adventures  during  the  Mohammedan  rebellion,  and  reached  the  Mekong 
in  two  days.  It  may  be  noted  that  all  the  bridges  between  the  Yang- 
tse  and  Mekong  are  wooden  cantilevers.  The  Mekong  itself  is  spanned 
by  numerous  single-rope  bridges  of  the  so-called  Himalayan  type. 

At  Hsiao  (Little)  Wei-si  we  were  fortunate  enough  to  meet  the 
Abbe  Tintet,  missionary  “  apud  Tibet,”  who  had  been  on  the  spot 
when  Prince  Henri  of  Orleans  passed  through  on  his  way  to  Kampti, 
and  had  since  read  the  account  of  the  journey.  He  impressed  upon  us 
the  difficulties  of  the  route  which  we  proposed  to  follow — starvation, 
sickness,  uninhabited  wastes,  snowflelds,  tigers,  hostile  Tibetans  given 
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to  cutting  rope-bridges,  and  so  on.  One  of  his  own  missionary  col¬ 
leagues  was  living  in  a  state  of  siege  near  Chamutong.  So  late  in  the 
season  the  enow  might  be  expected  any  day,  and  if  we  did  not  perish 
in  the  mountains  we  might  have  the  luck  to  get  back  and  put  in  the 
winter  at  Chamutong.  There  was,  besides,  the  certainty  that  our 
Chinese  followers,  demoralized  by  the  tales  they  had  swallowed,  would 
desert  us  in  a  body.  Beluctantly  admitting  the  force  of  the  Abba’s 
arguments,  we  gave  up  the  attempt  on  Kampti.  The  Abbe  informed 
me  that  Major  Manifold  and  Captains  Byder  and  Davies  had  passed 
through  Wei-si  in  April,  1900;  and,  after  an  unsuccessful  attempt  to 


I’LAK  NORTH  OF  LI-KIANU  FU. 

(  Walls- Jmts,  pholo. ) 

reach  Kampti,  had  gone  eastward  via  Li-tang.  As  their  party  bad  a 
sepoy  following,  while  ours  was  Chinese,  and  one  of  us  (Mr.  Way)  was 
crippled,  we  felt  that  we  were  not  likely  to  succeed  where  they  had 
failed. 

Our  return  journey  to  Shi-ku  was  marked  by  no  incidents  of  im¬ 
portance,  except  the  loss  of  Mr.  Way’s  riding-mule,  which  was  stolen 
from  the  stable  during  the  night  of  our  stay  at  Wei-si.  The  magistrate 
made  a  great  show  of  zeal  for  its  recovery,  giving  orders  for  the  closing 
of  the  city  gates.  The  gates,  in  the  absence  of  a  wall,  serve  little 
purpose  except  that  of  ornament,  and  it  is  needless  to  say  that  the  mule 
was  never  recovered,  though  it  is  a  consolation  that  the  magistrate 
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acknowledged  his  liability  for  its  value.  Once  more  we  escaped  robbery 
at  the  hands  of  the  cross-bowmen  of  the  Mekong-Yangtse  pass,  perhaps 
owing  to  the  showy  guard  which  accompanied  us.  From  the  pass, 
which  still  retains  the  scars  of  the  entrenchments  which  played  an  im¬ 
portant  part  in  the  Mohamedan  rebellion,  a  clear  day  enabled  us  to  see 
and  take  compass  bearings  to  a  series  of  snow-clad  peaks  in  a  range 
occupying  the  bend  of  the  Yangtse  north  of  Li-Kiang.  Subsequent  cross- 
bearings  from  Kien-chuan  enabled  us  to  locate  these  peaks  with  an 
approach  to  accuracy.  I  am  led  to  assign  to  the  highest  of  these  peaks 
an  altitude  of  about  20,000  feet  by  the  following  considerations.  The 
winter  had  not  set  in,  no  snow  had  fallen,  and  the  heat  of  the  sun  must 
have  been  daily  melting  the  lower  snows.  As  long  before  as  May  30, 
we  had  found  the  snow-line  at  13,000  feet  in  the  pass  of  Hsueh  Shan,  five 
degrees  of  latitude  north  of  where  we  were  now.  After  leaving  Ma-ha, 
we  had  passed  close  to  heights  of  at  least  15,000  feet,  on  which  there 
was  not  a  particle  of  snow,  and  of  course  we  were  prepared  to  find  the 
snow-line  rising  as  we  approached  the  equator.  1  am  ready  to  maintain, 
with  the  confidence  bom  of  long  experience,  that  the  highest  of  the 
peaks  visible  from  the  pass  rose  at  least  5000  feet  above  the  snow-line. 

Besides  the  peaks  to  the  east,  we  saw  from  the  pass  a  line  of  snowy 
}>eaks  between  the  Mekong  and  the  Salwen. 

Leaving  the  Yangtse  at  Shi-kn,  we  reached  Kien-chuan  on 
September  23.  The  Hsien  informed  us  that  he  had  received  a  despatch 
from  the  Viceroy  enjoining  him  “carefully  to  protect  all  foreigners, 
including  missionaries,  as  China  was  now  on  friendly  terms  with  all 
nations.”  Entering  into  the  spirit  of  his  instructions,  he  not  only  pro¬ 
vided  the  usual  local  guard,  but  sent  a  courier  ahead  of  us  to  post  up  a 
proclamation  to  the  effect  that  we  were  neither  missionaries  nor  consuls, 
but  good  people  who  had  been  sent  for  by  the  Empress  to  assist  the 
Chinese  in  opening  their  mines,  and  were  now  returning  to  our  own 
country.  We  found  this  proclamation  at  Tai-ping  pu,  six  stages  on. 

Adhering  to  our  policy  of  avoiding  the  large  cities,  we  left  the  Ta-li 
road  a  few  miles  beyond  Kien-chuan,  and  followed,  in  a  southerly 
direction,  the  river  which  flows  through  Yang-pi  into  the  Mekong. 
This  valley  has  numerous  villages  and  small  towns,  but  there  are  many 
evidences  of  a  much  greater  population  prior  to  the  Mohamedan 
rebellion.  The  paved  and  neglected  road  was  unusually  bad,  even  for 
China,  and,  not  unnatuially,  our  people  were  inclined  to  dawdle  on 
various  pretexts.  An  attempt  to  hire  local  guides  disclosed  the  singular 
fact  that  there  was  “  no  purchase  in  money,”  as  nothing  but  cartridges 
(which  we  were  not  prepared  to  part  with)  would  tempt  them. 

At  Chau  Ho  we  saw  rock-salt.  So  far  as  I  know,  this  is  the  only 
place  in  China  where  the  rock  is  worked,  although  brine-wells  are 
plentiful. 

At  Yang-pi,  where  we  joined  the  main  road  from  Ta-li  to  Bhamo,  we 


FROM  SHANGHAI  TO  BHAMO. 


269 


beard  of  a  curious  effect  of  the  state  of  unrest.  The  small  local  officials 
had  been  notified  that,  in  consequence  of  the  Boxer  “  rebellion/*  they  were 
to  omit  their  annual  visit  to  headquarters,  so  that  the  usual  promotions 
and  honours  (buttons)  were  missed  for  the  year. 

At  Tai-ping  pu  the  tel^raph  line  from  Tun-nan  Fu  was  met  with. 
It  followed  the  road  to  Bbamo.  It  was  in  a  marvellous  state  of  bad 
construction,  disrepair,  and  neglect.  At  Bei-to-pu  we  were  rejoined 
(October  1)  by  a  corporal  of  the  Cheng-tu  escort,  who  had  been  sent 
from  Eien-chnan  round  by  Ta-li  with  telegrams.  He  reported  that  he 
had  found  the  city  strongly  guarded,  and  that  he  had  been  strictly 
examined  by  the  civil  and  military  officials  on  the  subject  of  his  rela 
tions  with  foreigners  and  our  business  and  associates.  It  was  only 
when  it  was  elicited  that  we  were  on  visiting  terms  with  General  Chi 
of  Cheng-tu  (who  had  been  “  out  ”  with  Gordon,  and  who  turned  out  to 
be  a  friend  of  the  Brigadier-General),  that  the  telegrams  were  sent  and 
he  was  allowed  to  proceed. 

There  is  no  need  to  describe  the  often-described  road  from  Yang-pi 
to  Teng-yueh.  In  the  map  I  have  adopted  a  survey  of  the  road 
made  for  the  Telegraph  Department  by  a  Danish  surveyor,  and  which 
is,  no  doubt,  more  correct  “  than  any  heretofore.”  At  Yung-chang  our 
credentials  procured  for  us  a  friendly  welcome  from  the  officials,  in  spite 
of  a  deputation  of  the  leading  men  of  the  city,  who  demanded  that  the 
Hsien  should  inquire  carefully  into  our  antecedents,  and  if  we  were 
found  to  be  missionaries,  runaways,  or  bad  characters,  should  send  us 
back  to  Ta-li.  A  herald  was  sent  ahead  of  us  to  Teng-yueh  to  proclaim, 
with  beat  of  gong,  in  all  towns  and  villages,  the  harmless  and  even 
praiseworthy  nature  of  our  mission.  A  further  difficulty  presented 
itself,  which  threatened  to  have  serious  consequences.  A  corporal  had 
been  sent  ahead  to  make  a  bargain  for  fresh  mules,  but  when  we  arrived 
the  head  muleteer  repudiated  the  bargain  on  the  ground  that  his 
“  Union  ”  forbade  carrying  for  foreigners.  The  Hsien,  with  whom  we 
had  become  friendly,  sent  for  the  ringleaders,  and,  failing  to  convince 
them  that  we  were  an  exceptional  kind  of  foreigner,  awarded  four  of 
them  two  hundred  blows  of  a  bamboo  each.  We  were  hardly  prepared 
for  the  employment  of  this  argument,  and  were  greatly  relieved  when 
the  muleteer  who  had  served  us  till  his  beasts  were  well-nigh  spent 
volunteered  to  take  us  to  Teng-yueh.  Here  also  our  Chinese  followers, 
with  a  few  exceptions,  having  been  “crammed”  with  tales  of  the 
dreaded  “  fever  valley  ”  (the  Salwen),  declared  their  intention  of  leaving 
us.  It  appeared  that  they  were  almost  certain  to  die.  If  not,  one 
account  said  ihat  their  wives  would  prove  unfaithful,  and  another  that 
it  was  the  custom  among  men  contemplating  the  feat  to  write  to  their 
wives  beforehand  and  give  them  permission  to  look  out  for  other  pro¬ 
tectors.  To  the  argument  that  strong  young  fellows  were  more  likely 
to  survive  than  an  old  man  like  me  (in  China  one  soon  learns  to  make 
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the  most  of  the  prestige  derived  from  age),  a  soldier  retamed  the  answer 
that  “  fore'gnera  were  very  strong  in  their  insides."  It  was  only  after 
two  dsys  of  weary  argument,  and  the  promise  of  a  pill  which  would 
make  them  fever-proof,  that  the  men  were  induced  to  go  on. 

The  Salwen  was  crossed  (October  10)  without  so  mn^h  as  a  head¬ 
ache,  the  promis*  d  pill  having  6rst  been  <luly  exhibited.  I  have 
seldom  seen  a  pretner  valley,  n<ir  one  which  I  should  have  expected 
to  be  more  healthy.  The  valley  is  cultivated,  and  is  crossed  daily 
by  crowds  of  carriers;  but  it  has  got  a  bad  name,  and  my  belief  is  that 
many  Chinese  die  of  sheer  “  funk  ”  in  crossing  it.  From  Marco  Polo 
to  Gill  and  Colqiihoiin,  travellers  have  borne  witness  to  the  popular 
terror  inspired  by  the  place.  We  saw  a  village  at  the  western  end  of 
the  fine  suspension-bridge  over  the  river,  which  had  been  burned  down 
a  few  }  ears  ago  on  account  of  an  outbreak  of  plague,  the  inhabitants 
having  migrated  to  higher  ground.  Where  in  China  has  plague  not 
brok  n  out  one  time  or  other? 

Teng-yueh  has  a  good  deal  of  waste  land  within  the  walls,  but  is 
still  a  populous  city,  the  chief  industry  being  that  of  the  lapidary. 
Jade-cutting  and  jade-speculatiou  seem  to  employ  the  energies  of  the 
greater  part  of  the  populace.  There  was  said  to  be  an  army  in  the  city 
“  watching  the  British  frontier.”  The  Chun-tai,  or  General-in-Charge, 
who  was  said  to  be  burning  to  avenge  a  "massacre”  of  a  “simple 
pastoral  people  ”  on  the  border  by  sepoys,  and  to  be  only  waiting  for 
orders  from  Yun-nan  to  march  against  the  British  army,  seemed 
reluctant  at  first  to  do  anything  for  us,  but  the  Ur-Fu  (Assistant 
Prefect)  stood  our  friend,  and  ultimately  we  were  furnished  with  a  safe- 
conduct  and  an  escort,  under  an  officer  of  higher  rank  than  usual.  It  is 
almost  needless  to  say  that  at  Bhamo  we  heard  quite  another  version  of 
the  border  affray. 

Beyond  Nan-tien,  a  stone  bridge  crosses  the  river  which  we  had 
followed  down  from  Teng-yueh.  The  road  to  Mauwaiug  formerly  crossed 
this  bridge  and  followed  the  right  bank  of  the  river,  and  many 
previous  travellers  have  described  it.  Within  the  last  few  years, 
however,  the  Chinese  have  abandoned  it  to  the  “  wild  men  ”  (Shans  or 
Kachins?),  and  kept  to  the  road  on  the  left  bank.  At  Lang-sm  g  kwan, 
a  briilge  is  being  built  over  a  large  tributary  stream,  and,  if  it  is  ever 
completed,  will  be  a  great  work.  The  deck,  of  squared  stones,  is  supported 
by  pairs  of  squared  stone  posts  mortised  into  squared  stone  beams. 

Shan  villages  now  became  numeions,  but  any  description  of  them  is 
rendered  impossible  by  the  custom  of  barricading  the  ends  of  each  and 
forcing  the  public  road  to  go  round  the  outside.  They  are  generally 
surrounded  by  a  mud  wall  and  a  clump  of  well-grown  bamboos.  The 
roads  are  often  lined  with  shade  trees — an  idea  which  does  not  seem  to 
have  occurred  to  the  utilitarian  Chinese  mind. 

The  Tussa  of  Muang-la,  a  great  chief  among  the  Shans,  had  heard 
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were  much  admired  by  our  Chinese  following,  who  had  never  seen  such 
animals  before.  They  were  carrying  enormous  baskets  for  the  reception 
of  the  dues  which  the  Tussa  exacts  from  every  market.  If  my  infor¬ 
mation  was  anything  like  correct,  he  must  derive  an  income  of  about 
£7000  per  annum  from  this  source  alone. 

Near  Ju-chen  the  river  which  we  had  followed  down  from  Teng- 
yueh  falls  into  the  left  bank  of  the  Tai-ping  Ho.  The  latter,  a  broad 
and  sluggish  stream,  is  navigable  for  boats  down  to  beyond  Manwaing, 
but  a  short  distance  below  the  town  it  tumbles  through  gorges  in  which 
it  must  fall  something  like  3400  feet  to  Myothet. 

According  to  Ilretschneider  and  Bianconi,*  the  Lung-kiang  rises 


*  Bianconi’e  ‘Carte  de  la  Chine,  Phyeiqnc  et  Politique,’  is  published  at  Paria 
without  date,  but  evidently  recently. 
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of  the  approach  of  a  party  of  foreigners,  and  no  doubt  our  numbers  had 
been  greatly  exaggerated,  and  he  could  not  tell  whether  we  were  friends 
or  foes.  His  stronghold  is  on  the  right  bank  of  the  river  ;  but  on  our 
arrival  at  Ju-chen  on  the  left  bank,  we  were  met  with  the  information 
that  he  had  sent  his  brother  to  warn  the  townsmen  that  we  were  to  get 
neither  food  nor  shelter.  The  awkward  situation  was  relieved,  before 
iiiatters  had  become  serious,  by  the  arrival  of  the  belated  officer  who 
(■arried  the  Teng-jueh  general’s  safe-conduct.  We  were  then  invited 
to  occupy  the  Tussa’s  shintai  (guest)  yamen,  which  w’as  unusually 
sumptuous.  The  Tu.ssa  is  literally  “Lord  of  Two  Elephants,”  which 
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further  north  than  the  Tai-ping  Ho.  This  is  probably  a  mistake,  as  it 
is  a  smaller  river.  So  far  as  I  can  discover,  no  European  traveller  has 
seen  the  head  of  either. 

We  crossed  the  Tai-ping  by  a  ferry  above  Manwaing,  and  spent  a 
night  in  that  flourishing  town,  which  owes  its  prosperity  to  its  position 
as  a  depdt  for  the  carrying  trade  on  the  Chinese  side  of  the  range 
dividing  it  from  Myothet  in  Burma. 

Our  interpreter  told  us  that  the  question  of  the  hour  in  Manwaing 
was,  “  Why  did  not  the  Chun-tai  at  Teng-yueh  kill  these  foreigners 
instead  of  sending  soldiers  to  protect  them  ?  ” 

At  a  creek  2  miles  below  Manwaing  is  a  monument  to  the  memory  of 
Margary,  who  was  murdered  in  1875,  by  the  “wild  men,”  according 
to  the  Chinese,  although  the  evidence  leaves  little  doubt  that  the 
murder  was  done  by  order  of  the  Chinese  officials.  Here  the  river 
enters  into  gorges,  and  the  road  leaves  it  and  ascends,  to  an  altitude  of 
5070  feet,  a  series  of  ranges  inhabited  by  Eachins. 

The  Kachins,  a  predatory  tribe,  used  to  attack  and  rob  the  Chinese, 
till,  by  the  intervention  of  the  British,  they  were  induced  to  com¬ 
pound  for  their  right  to  rob  by  a  toll  on  travelling  merchandise.  The 
Chinese  say  that  this  peaceful  levy  was  little  to  the  liking  of  the 
Eachins,  who  gradually  lapsed  into  their  ancient  habits.  Till  189G 
they  were  very  “bad,”  and  carriers  used  to  wait  till  they  were  at 
least  200  strong  before  crossing  the  mountains,  but  since  then  a 
chain  of  forts  and  garrisons  had  been  established  to  keep  the  road 
open.  We  were  hospitably  received  at  some  of  the  garrison  villages 
(kwans).  We  counted  six  fortalices  within  as  many  miles  west  of 
Pongdsi.  They  are  blockhouses  surrounded  by  double  trenches  and 
chevaux  de  frite. 

The  Eachin  villages  often  consist  of  a  single  long  house  with  straw 
roof  and  wooden  floor,  used  as  a  common  dwelling.  According  to  the 
<  'hinese,  the  Eachin  men  do  nothing  but  “  walk  about  with  a  gun  and 
a  knife,”  while  the  women  do  all  the  work,  which  no  doubt  means  that 
the  men  live  by  hunting.  We  observed  a  great  preponderance  of 
women  in  the  market.  Near  Pongdsi  we  noticed  a  number  of  elevated 
chairs  and  couches,  too  lightly  built  for  human  seats,  and  were  informed 
that  they  are  used  on  festive  occasions,  when  idols  are  enthroned  and 
invited  to  partake  of  the  slaughtered  cattle. 

On  October  20  we  crossed  the  Hung-ma  Ho  and  were  in  Burma, 
the  Sepoy  guard  offering  convincing  evidence  that  we  were  at  last 
clear  of  China,  and  once  more  under  the  British  flag.  We  camped  at 
the  telegraph-office,  and  communicated  with  friends  in  England  and 
Australia.  The  following  day  we  crossed  a  jungle-clad  range,  and 
reached  Myothet  at  noon.  Myothet  is  the  head,  or  nearly  the  head,  of 
boat-navigation,  and  so  cannot  be  much  above  the  level  ( 430  feet)  of 
Bhamo.  The  overland  journey  from  Ma-ha  totalled  874  miles,  and  had 
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taken  us  73  days.  We  hired  a  boat,  and  dropped  down  from  Myothet 
to  Bhamo  on  the  Irawaddi  in  about  six  hours. 

Bhamo  is  universally  known  on  the  Chinese  side  as  Sin-kai.  For 
three  weeks  we  had  been  hearing  of  Sin-kai,  which  we  had  been  led  to 
believe  was  some  place  on  the  Tai-ping  river,  and  it  was  from  the 
Chinese  telegraph-master  at  Manwaing  that  we  first  learned  the  truth. 
Incredible  as  it  may  appear,  the  name  Sin-kai  was  unknown  to  the 
civil  and  military  authorities  of  Bhamo.  We  learned  afterwards  that 
Colquhoun  had  “  discovered  Sin-kai  ”  some  years  before  us. 

Our  followers,  having  been  paid,  revelled  for  a  few  days  in  the 
joys  of  shopping  and  riding  in  “gharries”  before  starting  on  their 
long  home  tramp,  varying  from  500  to  1500  miles,  on  which  I  have 
since  learned  that  three  of  them  died.  Only  the  interpreter  and  the 
cook  and  boy  accompanied  us  to  Shanghai,  to  which  we  returned  via 
Saigon,  after  short  delays  in  Bhamo,  Mandalay  and  Bangoon.  As 
events  turned  out,  it  is  possible  that,  had  we  known,  we  might  have 
reached  Chung-king  in  safety,  and  found  shelter  on  the  Pioneer  steamer, 
which,  after  her  first  trip  up  the  rapids,  was  “commandeered”  as  a 
British  gunboat. 

Travelling  in  China  is  not  exploring.  There  is  probably  no  portion 
of  that  great  country  which  is  not  well  known  to  some  timber-getter, 
hunter,  or  medicine-collector,  each  in  his  way  as  much  of  an  expert  as 
any  Australian  or  African  bushman.  There  are  even  official  maps  of 
every  province,  but  beyond  conveying  in  diagrammatic  fashion  some 
idea  of  the  relations  of  river  systems  and  mountain  chains,  they  are  of 
little  value  for  geographical  purposes.  In  the  map  attached  to  this 
paper,  there  will  be  found  some  additions  to  our  knowledge  of  the 
geography  of  a  country  which,  however  well  known  to  the  natives,  is 
but  little  known  in  the  West.  These  additions  are  chiefly  in  the  valleys 
of  the  Ya-lung  river,  the  upper  Yang-tse,  and  the  tributaries  of  the 
Mekong,  and  include  an  approximate  location  of  some  ranges  which 
rise  above  the  snow-line.  It  is  to  be  regretted  that,  owing  to  the 
attitude  of  our  Chinese  following  towards  them,  our  intercourse  with 
the  interesting  Lolo,  Sifan,  Tibetan,  Shan,  and  Kachin  races  was  very 
restricted ;  but  still,  though,  from  our  inability  to  enter  freely  into 
conversation  with  these  people,  we  had  to  travel  among  them  very 
much  as  deaf  and  dumb  men  might,  we  enjoyed  some  opportunities  of 
observing  their  dwellings  and  customs. 

The  question  of  railway  communication  between  Burma  and  Western 
China  is  bound  to  become  acute  within  a  very  few  years,  in  spite  of  the 
attitude  recently  taken  up  by  the  Government  of  India.  At  present  a 
British  railway  approaches  the  Chinese  border  at  Eun-lung  on  the 
Salwen,  and  a  French  railway  at  Lao-kal  on  the  Red  River.  I  do  not 
regard  either  as  a  strategic  railway  from  a  military  point  of  view,  but 
from  a  commercial  standpoint,  the  question  of  which  country  first 
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obtaina  a  footing  in  Western  China  is  of  the  highest  importance.  The 
French  aim  is  Yun-nan  Fu  and  the  Yang-tse,  while  the  British  is  Ta>li  Fn 
and  the  Yang-tse.  They  are  both  perfectly  legitimate  commercial  aspira¬ 
tions,  but  if  the  French  get  to  Yun-nan  Fu  while  the  British  do  not 
get  to  Ta-li  Fu,  a  formidable  barrier  of  French  “  influence  ”  will  be  inter¬ 
posed  between  Burma  and  Western  China.  Both  lines  will  be  difiScult 
to  construct,  and  perhaps  the  British  line  will  be  more  difficult  than 
the  other,  although  there  are  only  two  ranges  between  Eun-lung  and 
Ta-Ii.  After  all,  the  distances,  as  the  crow  flies,  are  about  equal — 160 
miles  from  Eun-lung  to  Ta-li,  and  165  miles  from  Lao-Eai  to  Yun-nan.  No 
traveller  who  has  seen  the  long  caravans  of  coolies  and  mules  carrying 
the  products  of  the  West — petroleum,  candles,  steel,  tinned  milk,  tobacco, 
wool,  aitton,  and  umbrellas — from  Bhamo  to  Ta-li  in  spite  of  the  fright¬ 
ful  difficulties  of  a  badly  engineered  and  ill-kept  road,  can  doubt  that 
even  now  a  desire  to  trade  with  Burma  exists  in  China.  To  Western 
China  the  navigable  Irawadi  i»  the  seaboard,  and  for  that  reason  the 
possession  of  Bhamo  (Sin-Eai)  has  been  an  age-long  aspiration  of  the 
Chinese.  The  coming  rejuvenescence  of  China  has  to  be  reckoned  with. 
Whatever  the  Japanese  have  done,  the  Chinese  are  capable  of  doing. 
After  they  have  had  a  couple  of  generations  of  such  progress  as  the 
Japanese  have  made,  it  would  surprise  me  if  the  western  Chinese  do  not 
propose  to  build  railways  to  give  themselves  the  necessary  communica¬ 
tion  with  the  sea  through  Burma  and  Tonkin. 


Before  the  reading  of  the  paper,  the  Chairman,  Sir  IIenrt  W.  Norman,  said  : 
I  am  sure  you  will  all  be  very  sorry  to  hear  that  Sir  Clements  Markham,  owing 
to  slight  indisposition,  is  not  able  to  be  present  here  this  evening.  Dr.  Jack 
will  now  read  a  paper  containing  an  account  of  his  journey  from  Shanghai  to 
Bhamo.  I  may  just  mention  that  Dr.  Jack  is  an  old  acquaintance  of  mine,  having 
served  in  Queensland  as  a  geologist  of  considerable  repute  under  the  Government, 
not  only  during  the  time  I  was  there,  but  some  years  before,  and  for  some  years 
afterwards.  I  will  now  ask  him  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place ; — 

Mr.  A.  R.  CoLQDBOCN :  The  paper  read  this  evening  by  Dr.  Logan  Jack  forms 
a  most  useful  addition  to  our  knowledge  of  a  most  interesting  and,  I  may  say, 
fascinating  part  of  the  world,  and  I  am  sure  we  all  regret  that  the  troubles  which 
occurred  during  the  time  of  Dr.  Jack’s  visit  made  it  necessary  for  him  and  his 
companions  to  leave  before  he  was  able  to  complete  his  studies.  There  arose  out 
of  these  troubles  one  fortunate  result,  namely,  that  Dr.  Jack  and  his  companions 
were  compelled  to  make  their  exit  from  China  to  Burma  through  a  most  difficult 
and  most  dangerous  country,  large  divisions  of  which  had  before  never  been 
trodden  by  the  white  man.  I  think  it  must  be  of  interest,  and  it  must  be  also 
extremely  gratifying  to  the  Fellows  of  this  Society,  to  remember  that  among  the 
many  explorers  who  have  spent  their  energies  in  this  region  of  North-West  China, 
no  fewer  than  three  or  four  medallists  of  this  Society  can  be  numbered,  and  to 
those  may  be  added  a  very  large  number  of  Fellows  who  have  done  good  yeomen 
service  in  both  Sechuan  and  Yun-nan.  I  merely  recall  the  names  of  Augustus 
Margary,  Captain  Gill,  and  Colborne  Baber,  and  among  the  very  many  Fellows, 
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whose  name  is  legion,  I  venture  to  recall  that  of  a  lady — I  believe  she  is  a  Fellow 
— at  any  rate  a  lady  who  has  read  most  admirable  papers  before  this  Society, 
namely,  Mrs.  Bishop,  the  well-known  traveller.  Dr.  Jack  has  drawn  our  attention 
thia  evening  to  the  must  wonderful  scenery  that  is  to  be  witnessed  in  South- 
Western  China,  of  which  we  have  had  a  great  number  of  exanu  les,  and  I  can  bear 
testimony  to  the  accuracy  of  Dr.  Jack’s  remarks  in  this  respect.  We  must  all 
hope  with  Dr.  Jack  that  some  of  our  artists,  when  they  have  exhausted  the 
hackneyed  ground  of  Europe,  may  6nd  their  way  some  day  to  this  fascinating 
rettion,  and  bring  back  to  this  country  reproductions  of  some  of  the  most  wonderful 
scenery  to  be  found  in  the  whole  world.  It  is  interesting,  I  think,  to  note  that  in 
this  immense  province  of  Tun-nan,  the  most  south-western  of  the  whole  of  China, 
during  the  Boxer  troubles  which  occurred  a  couple  of  years  ago,  this  coun'ry  had 
not  one  single  lepresentative  in  this  huge  province,  and  the  representation  of  this 
country  actually  devolved  upon  a  very  junior  member  of  the  Chinese  Customs 
Service,  a  young  fellow  who  was  then  resident  at  the  small  border  town  of  Ssumao. 
It  is  matter  for  regret  that  this  country  is  not  more  fully  represented  in  the 
province  of  Tun-nan.  I  believe  that  at  present  there  is  one  British  consul  in  that 
province,  and  be  happens  to  be  a  most  admirable  official ;  but  he  is  relegated  to  a 
little  out-of-the-way  corner  in  the  western  part  of  the  province,  a  place  of  no 
importance  whatever,  and  it  must  be  regretterl  that  at  a  time  like  this  Britain  is 
not  represented  at  the  one  place  in  the  province  where  we  ought  to  be  represented, 
viz.  the  capital  of  the  province  of  Tun-uan-fu,  a  place  where,  I  may  mention,  very 
important  events  are  in  course  of  evolution  at  the  present  time.  Some  of  us 
would  perhaps  have  liked  to  bear  from  Dr.  Jack  some  expression  of  opinion  as  to 
the  value  of  Sechuan,  but  doubtless  his  omission  to  tell  us  what  he  thinks 
of  that  part  of  the  world  is  due  to  the  necessity  of  a  sudden  return  from  that 
country,  and  we  must  hope  that  some  day  he  may  be  enabled  to  return  there 
and  give  us  the  results  of  further  scientific  study.  The  most  important  point  in 
the  whole  of  this  very  important  paper  of  Dr.  Jack’s  this  evening  is  the  portion 
where  be  deals  with  the  question  of  railway  communication  between  Burma  and 
the  Tang-tse.  There  is  no  time  here,  nor  is  this  the  place,  to  enter  into  a  lull 
discussion  of  this  question,  but  I  may  mention  that  there  are  many  men — and 
among  them  myself — men  who  have  studied  this  whole  question,  and  who  have 
examined  it  on  the  ground,  who  are  of  opinion  that  such  a  railway  must  and  will 
yet  be  made.  Dr.  Jack  has  alluded  in  his  paper  to  one  very  important  feature 
of  that  question,  and  that  is  where  he  points  out  the  grave  danger  of  what  he 
calls  an  insurmountable  barrier  of  French  iifluence  being  created  in  this  hinterland 
of  ours.  In  conclusion,  I  thank  you  for  the  attention  you  have  given  to  me,  and 
I  ask  you  to  join  me  in  thanks  to  Dr.  Jack  for  his  admirable  paper. 

Mr.  W.  R.  Cables  :  I  suffer  under  the  disadvantage  of  never  having  travelled 
in  West  China,  but  there  are  two  points  in  Dr.  Jack’s  interesting  and  valuable  paper 
to  which  I  am  glad  to  have  an  opportunity  of  referring.  In  the  first  place,  I  should 
like  to  draw  attention  to  its  great  geographical  value.  In  the  map  which  has  been 
furnished  to  the  meeting,  the  dotted  lines  show  that  much  of  the  course  of  the 
rivers  is  problematical.  The  dotted  lines  might  even  be  extended  to  include 
almost  the  whole  course  of  the  rivers,  with  the  exception  of  a  few  points  which 
have  been  fixed.  Dr.  Jack  has  spoken  of  “  travelling  in  Cnina  not  being  exploring.” 
He  might  have  said  that  travelling  in  China  is  the  correcting  of  Chinese  maps. 
In  the  wilds  through  which  be  passed,  the  rivers  are  laid  down  in  Chinese  maps  as 
following  a  straight  line  from  north  to  south.  The  acute  angle  of  the  Tang-tse 
near  Li-kiang,  where  the  river  takes  a  long  strike  north-east,  represents  a  discovery 
made  some  seven  years  since  by  a  French  traveller,  Mr.  Bonin.  The  similar  sharp 
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angle  described  by  the  Ya-lung  represents  a  discovery  made  by  Dr.  Jack.  The 
whole  of  the  journey  made  by  him  between  the  Ta>lung  and  the  Yang-tse  is  over 
ground  which  had  never  previously  been  described  by  any  foreign  traveller. 

In  speaking  of  the  gold-mines  at  Hama  as  well  known,  I  wish  to  mention  that 
practically  nothing  is  knoym  of  the  production  of  gold  in  China.  In  one  of  the 
best  works  of  modem  years  on  West  China,  gold  is  only  once  mentioned.  It  is 
known  that  a  certain  amount  of  gold-washing  is  done  in  the  beds  of  rivers  in  West 
China,  from  which  the  workers  derive  a  very  beggarly  living,  and  it  is  believed  that 
part  of  the  gold  obtained  finds  its  way  overland  to  Peking.  But  there  is  really 
nothing  known  of  the  production  of  gold  in  West  China,  its  annual  yield,  or  the 
quality  of  the  ore.  The  only  ports  which  export  gold  to  foreign  countries  are  the 
northern  ports.  Newchwang,  Tientsin,  and  Cbefu.  From  the  Yang-tse  there  is  no 
export  The  information  acquired  by  an  expert  such  as  Dr.  Jack  would  be  a 
very  valuable  addition  to  the  knowledge  of  China,  and  I  trnst  that  he  may  find  it 
possible  to  give  it  to  the  public. 

Mr.  M.  F.  A.  Fbaseb  :  I  am  afraid  I  cannot  add  much  to  the  very  interesting 
paper  Dr.  Jack  has  given  you  as  regards  land  travelling,  but  I  can  perhaps  give 
you  something  interesting  about  water-travelling,  as  I  have  spent  some  months  of 
my  life  in  the  years  1899, 1900,  and  1901  in  travelling  on  the  Yang-tse  river  in 
steamers,  and  I  am  of  opinion  that  navigation  from  Chung-king  to  Cheng-tu,  over 
500  miles,  with  Dr.  Jack’s  permission — he  says  it  is  300  odd  miles,  but  I  believe 
it  is  500 ;  at  any  rate,  it  seems  like  it  when  you  are  travelling — I  believe  that  this 
navigation  will  never  be  possible  in  winter,  but  will  only  be  possible  for  about 
six  months  in  the  year  when  the  river  is  full.  Even  at  that  time  the  pilot 
of  the  British  fleet  on  the  Yang-tse  is  of  opinion  that  the  work  is  so  wearing 
that  no  captain  could  carry  on  such  a  business  long  without  becoming  utterly 
exhausted.  The  whole  of  the  time  one  goes  up  and  down  a  series  of  most  frightful 
rapids,  and  if  Dr.  Jack  had  come  down  in  winter  he  could  have  seen  something 
very  exciting.  It  made  my  hair  stand  on  end.  There  are  drops  of  7  feet  in  a 
small  area,  and  these  are  very  frequent.  From  Chung-king  to  Sui-fu  there  is  a 
piece  of  water  which  is  perfectly  navigable.  I  have  been  on  that  on  the  British 
gunboat  which  went  6  miles  over  the  ground  against  the  current  and  15  with  it, 
while  in  the  Pioneer  we  did,  I  think,  in  four  consecutive  hours  40  miles,  10  miles 
over  the  rapids,  and  so  I  believe  there  is  a  future  for  steam  navigation  from  Chung¬ 
king  to  Sui-fu,  250  miles ;  but  for  the  rest  I  believe  there  will  only  be  travel  for 
six  months  of  the  year.  That  is  all  the  information  I  have  on  the  subject. 

Captain  Pottingeb  :  I  have  very  little  to  say,  except  that  I  was  employed  on 
the  survey  for  this  proposed  railway  between  Burma  and  China.  While  waiting 
for  one  of  our  engineers  to  join  the  party,  I  made  a  survey  through  the  rapids.  I 
made  plans  of  most  of  the  rapids,  and  I  made  notes  of  how  I  thought  they  could 
be  improved.  But  I  must  tell  you  that  I  am  not  an  engineer,  and  that  my  work 
is  only  amateur  work.  What  I  think  of  it  is  that,  compared  with  the  expenses 
of  the  railway,  if  money  was  spent  to  improve  the  rapids,  it  could  be  done,  and 
that  you  would  get  steam  commimication  along  it  nearly  the  whole  of  the 
year.  The  traffic  of  that  part  of  the  river  is  enormous.  About  100,000  tons  go 
up  every  year,  and  more  than  double  that  quantity  comes  down,  and  I  do  not 
know  any  place  where  there  is  such  a  great  inland  traffic.  As  regards  the  railway, 
all  my  duty  was  to  report  whether  a  railway  was  practicable,  the  probable  cost, 
and  a  few  remarks  about  trade.  But  as  regards  the  desirability  of  building  it  or 
otherwise,  I  was  not  called  on  to  express  an  opinion.  A  part  of  Yun-nan  has  been 
described  as  being  very  badly  populated  and  very  poor.  You  must  remember  that 
before  the  rebellion  that  country  was  well  populated,  and  if  it  could  support  a  big 


9 


THE  FORMATION  OF  THE  MALDIVES.  277 

population  then  it  could  doubtless  do  it  sgaio.  From  what  Dr.  Jack  has  told  you, 
you  know  how  it  was  populated,  and  if  a  series  of  famines  occurred  in  that  district, 
what  would  happen  to  the  people?  They  must  either  die  or  migrate  to  Yun-nan  ; 
and  I  think  there  is  every  prospect  of  Yun-nan  becoming  as  prosperous  as  it  was 
before  the  rebellion.  Another  piint :  Dr.  Jack  has  told  us  very  little  about  the 
mineral  wealth — whether  he  thinks  it  is  worth  developing  or  not.  I  was  struck 
myself  with  the  vast  quantity  of  minerals  which  we  saw.  There  was  gold,  silver, 
copper,  mercury,  and  all  sorts  of  minerals.  All  these  things  have  to  be  borne  in 
mind  in  talking  of  the  railway  communication.  And  another  thing  is  that  the 
railway  will  eventually  be  built  to  the  Yang-tse  some  day.  There  is  no  room 
for  two.  Either  we  shall  build  it,  or,  if  we  do  not,  the  French  will.  If  Dr.  Jack 
would  tell  us  what  he  thinks  as  regards  the  developing  of  the  country  from  a 
commercial  point  of  view,  I  think  it  would  be  most  interesting. 

The  Chaibman  :  It  is  very  late,  and  I  am  afraid  we  cannot  continue  this  in¬ 
teresting  discussion,  though  I  have  no  doubt  there  are  other  persons  here  who  might 
tell  us  something  important  or  interesting.  I  am  sure  I  shall  be  authorized  by 
you  to  convey  your  cordial  thanks  to  Dr.  Jack  for  the  most  interesting  and  im¬ 
portant  paper  that  he  has  read,  and  also  for  the  very  beautiful  photographs  which 
have  been  displayed  to  us. 
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By  J.  STANLEY  OARDINER,  M.A.,  FeUow  of  OonviUe  and  Caius  College, 
and  Balfour  Student  of  the  University  of  Cambridge. 

The  Maidive  and  Laccadive  archipelagoes  form  a  long  narrow  belt, 
extending  down  from  the  coast  of  India  almost  from  the  region  of  Goa, 
in  lat.  IS'’  21'  N.  to  nearly  1°  S.  The  Laccadives  occupy  the  northern 
half  of  this  belt,  and  consist  of  ten  reefs  with  land,  four  reefs  awash, 
and  four  submerged  banks.  Of  the  reefs  with  land  or  awash,  nine  are 
atolls,  or  preserve  traces  of  having  at  one  time  had  the  ring-shaped 
form.  The  rest  are  mere  narrow  reefs  with  a  certain  amount  of  land 
and  a  greater  or  less  extent  of  shoal-water  oflF  them.  The  three  larger 
submerged  banks  to  the  north  have  depths  of  24,  21,  and  16  fathoms ; 
the  fourth,  Elicalpeni,  to  the  east,  having  only  6  fathoms.  The  chart,  on 
which  we  are  dependent  for  their  contours,  was  made  in  1800  ;  of  course 
it  has  been  corrected  since,  but  there  has  been  no  fresh  survey. 
Although  the  banks  are  of  considerable  size,  and  although  the  con¬ 
ditions  of  life  appear,  save  in  the  proximity  of  the  Indian  coast,  to  be 
generally  favourable,  there  is  little  sign  of  these  shoals  assuming  a 
ring-shape,  their  shallowest  soundings  being  on  the  centres,  not  on  the 
rims.  There  is  no  direct  connection  anywhere  with  the  Indian  coast, 
the  1000-fathom  line  running  up  between ;  most  of  the  banks  are 
separated  from  one  another  by  the  same  depth,  but  soundings  of 
700  fathoms  or  800  fathoms  only  are  recorded  between  some. 

Between  the  Maldives  and  the  Laccadives  is  a  broad  strait  175  miles 
across,  broken  by  the  atoll  of  Minikoi,  politically  placed  in  the  Laccadive 


*  Read  at  the  Royal  Geographical  Society,  January  27,  1902. 
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group,  distant  110  miles  from  Suheli  Par  and  Ealpeni  to  the  north,  and 
70  miles  from  Ihavandifolu,  the  most  northern  atoll  of  the  Maldives. 
This  division  does  not  in  any  way  break  down  the  geographical  con¬ 
nection  between  the  two  groups.  There  may  be  a  slight  increase  in 
depth — 100  fathoms  or  so — over  the  1000  fathoms  which  separate  many 
of  the  Laccadive  reefs  from  one  another,  but  between  this  and  the 
general  depth  on  each  side  there  is  in  a  few  miles  an  additional  drop  of 
over  1000  fathoms  to  the  west  and  400  fathoms  to  the  east.  The  Indian 
ocean,  so  far  as  can  be  seen  from  the  soundings,  has  in  its  western  half 
an  almost  flat  bottom  at  a  depth  of  2200  fathoms.  The  2000-fathom 
line  extends  close  to  the  south  shore  of  Ceylon ;  it  is  a  little  further 
distant  from  Cape  Cormorin,  whence  it  runs  down  close  to  the  east  of 
the  Maidive  bank,  rounds  Addu  atoll,  and  winds  up  even  closer  to  the 
west,  bending  round  by  Arabia  and  tbe  African  coast. 

In  1899  and  1900,  assisted  by  the  Royal  Society  and  the  British 
Association,  I  took  a  small  expedition  to  the  Maldives  and  Laccadives. 
Our  object  was  to  investigate  the  interdependence  of  the  physical  and 
biological  factors  in  the  formation  of  atolls.  Having  visited  Funafuti 
as  naturalist  to  the  first  expedition  in  1896,  and  subsequently  spent  nine 
months  in  neighbouring  coral-reef  areas,  I  naturally  took  a  great  interest 
in  the  formation  of  the  reefs.  My  work  led  me  to  conclusions  so  un¬ 
favourable  to  Darwin’s  theory  of  subsidence  that  I  had  to  reject  it  com¬ 
pletely,  as  applying  to  the  western  part  of  the  Pacific.*  I  still,  however, 
held  the  opinion  that  the  Maidive  reefs  were  formed  by  a  series  of 
changes  from  the  fringing  to  the  barrier  reef,  and  so  to  the  perfect  atoll. 
No  one  had  visited  the  region  for  scientific  purposes,  since  it  was  surveyed 
in  1834-6  by  Captain  Moresby  of  the  Company’s  service.  This  ofiBcer 
made  most  careful  and  accurate  charts,  but  from  his  published  accounts 
it  would  appear  that  he  took  little  interest  in  the  reefs  beyond  what  his 
duty  required.  Darwin,  however,  was  in  communication  with  him, 
and  had  the  benefit  of  his  experience  in  writing  the  first  edition  of 
‘  The  Structure  and  Distribution  of  Coral  Reefs’  in  1842. 

My  original  plan  was  a  much  more  comprehensive  one  than  that 
subsequently  followed,  as  it  included  a  full  set  of  soundings  round  the 
group  and  a  second  visit  to  the  northern  Laccadive  islands.  It  could 
not,  unfortunately,  be  carried  out  on  account  of  my  illness  and  the  in¬ 
creased  cost  of  every  commodity,  after  the  war  had  commenced ;  the 
latter,  too,  prevented  my  obtaining  the  services  of  a  steamer  for  a  longer 
period.  As  it  was,  1  left  England  in  March.  1899,  accompanied  by 
Mr.  L.  A.  Borradaile  of  Selwyn  College,  Cambridge,  who  joined  me  for 
certain  zoological  work.  On  arrival  in  Ceylon,  we  had  seven  weeks  to 
wait  before  we  could  leave  for  Minikoi,  where  we  were  intending  to 
spend  the  greater  part  of  the  south-west  monsoon.  However,  as  we  had 

*  See  “  Tbe  Coral  Reefs  of  Funafuti,  Rotuma,  and  Fiji,”  Proc.  Camb.  PhU.  Soe.,  vol. 
ix.  pp.  417-503  (1808). 
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inoluded  in  our  plans  a  survey  of  the  reefs  of  Ceylon,  we  meantime 
made  a  traverse  of  the  east  and  south  coasts,  and  visited  the  north  part 
and  the  Jaffna  peninsula,  all  of  which  is  formed  of  raised  limestone. 
We  finally  reached  Minikoi  in  the  middle  of  June,  and  pitched  our 
camp  under  the  lighthouse,  the  lifeboat  of  which  we  used  for  our  work. 
A  survey  of  the  whole  atoll  was  made  and  large  collections  obtained  ; 
but  the  work  was  not  as  complete  as  desired,  on  account  of  the  illness 
of  Mr.  Borradaile,  whom  1  had  to  send  to  Ceylon  on  a  British  India 
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Company’s  steamer  that  came  in  the  middle  of  July  to  look  after  a 
wreck  on  the  island.  I  remained,  and  finally  returned  to  Colombo  in 
the  middle  of  Septembsr  on  the  s.s.  Ceylon,  Captain  Channer,  r.x., 
kindly  giving  me  a  passage.  Besides  the  collecting  and  survey  work, 
among  other  points  I  paid  special  attention  at  Minikoi  to  the  currents 
round  the  atoll,  but  much  work  in  the  open  sea  was  impossible  on 
account  of  the  heavy  storms  of  the  monsoon.  The  visit  was  useful  as 
giving  a  clear  insight  into  the  actual  condition  of  a  single  isolated  reef. 
It  also  enabled  us  to  prepare  more  completely  and  arrange  our  pro¬ 
gramme  for  the  Maldives. 
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In  Ceylon  I  was  joined  by  Mr.  Forster  Cooper  of  Trinity  College, 
Cambridge,  and  we  left  for  the  Maldives  on  October  18,  1890.  On 
arrival  at  Male  we  were  received  by  the  sultan,  who  lent  us  a  schooner 
of  about  sixteen  tons,  in  which  we  did  the  greater  part  of  our  work. 
The  sultan,  who  is  a  supreme  ruler  under  the  protectorate  of  ('eylon, 
sent  intimation  of  our  expedition  to  all  the  thirteen  provinces  of  his 
group,  and  told  off  his  third  vizier,  the  velanamanikofanu,  to  accompany 
us.  Our  visit  was,  nevertheless,  looked  upon  with  great  suspicion,  and, 
although  the  sultan  had  given  the  most  distinct  orders  that  we  should 
be  assisted  in  every  way,  we  had  to  contend  throughout  against  much 
veiled  opposition  from  the  viziers  and  nobles.  Fortunately  this  was 
not  of  much  hurt  to  us,  as,  our  orew,  collecting  boys  and  servants 
numbering  sixteen,  we  were  quite  independent  of  the  islanders.  In¬ 
deed,  we  were  able  at  any  time  to  put  a  full  crew  of  six  into  a  whale¬ 
boat,  which  we  towed  about  with  us,  and  yet  to  leave  sufficient  hands 
to  man  our  schooner  and  to  dredge. 

We  sailed  without  delay  from  Male  to  Goifurfehendu  atoll,  where 
we  visited  every  part,  and  made  collections  with  a  view  to  comparing 
it  with  Minikoi.  November,  1899,  a  month  of  calms,  was  taken  up  in 
a  slow  progress  through  South  Mahlos ;  but  in  December,  getting  strong 
north-east  winds,  we  were  enabled  to  see  more  of  North  Mahlos  in 
twelve  days  than  we  had  seen  in  twice  that  time  of  South  Mahlos; 
indeed,  between  us  we  visited  no  less  than  twenty-seven  islands, 
traversed  nearly  the  whole  circumference  of  the  bank,  and  put  down 
over  twenty  dredgings  and  a  large  number  of  soundings.  Crossing  to 
Miladumadulu  on  December  11,  we  spent  twelve  days  on  that  bank, 
principally  among  the  reefs  of  the  eastern  side.  Generally  we  divided 
forces,  Mr.  Cooper  dredging,  while  I  took  our  whaleboat  and  examined 
the  reefs  and  land.  On  December  23  we  reached  Fadifolu,  most  parts 
of  which  one  or  other  of  ns  visited  in  a  stay  of  ten  days.  For  four  days 
we  had  to  lay  up  at  Naifaro  for  repairs,  our  vessel  having  been  severely 
knocked  about  in  a  cyclone  we  experienced.  Finally  we  left  for  Male 
on  January  2,  1900,  and  reached  our  anchorage  there  on  January  5, 
having  run  a  line  of  dredgings  down  close  to  the  east  reefs  of  the  atoll. 

The  remainder  of  January  and  the  whole  of  February  were  passed 
at  Male  and  Hulule,  a  neighbouring  island,  in  making  collections  and 
special  observations  on  the  currents,  tides,  and  other  physical  conditions. 
No  work  was  possible  in  the  schooner  for  the  first  half  of  our  stay  on 
account  of  its  being  Hamazan,  the  Mohammedan  month  of  fasting ;  but 
in  the  latter  half  of  February,  Mr.  Cooper  took  her,  after  she  had  been 
thoroughly  overhauled,  for  a  week’s  dredging  in  Male  atoll.  I  mean¬ 
time  had  contracted  the  Maldivan  fever,  and  on  March  1  returned  to 
Ceylon  in  a  British  India  Company’s  steamer  which  chanced  to  call  at 
Male,  Mr.  Cooper  meantime  dredging  the  eastern  atolls  southwards. 
I  left  Ceylon  on  my  return  in  the  s.s.  Ileafaee,  of  which  Mr.  Noorbhai, 
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a  Mohammedan  gentleman,  gave  me  a  very  favourable  charter,  on 
April  2,  and  relieved  Mr.  Cooper,  who  joined  me  in  Haddumati.  We 
then  had  a  seventeen-days’  cruise  in  the  steamer  among  the  reefs, 
visiting  Suvadiva  and  Addu,  and  returning  via  Kolumadulu,  the  two 
Nilandn  banks,  and  Ari.  On  our  way  we  put  down  sixty-seven  dredg¬ 
ings,  making  upwards  of  three  hundred  in  the  whole  group.  These, 
together  with  the  reef  collections,  give  a  good  idea  of  the  marine  fauna, 
but  the  land  fauna  and  flora  were  also  obtained,  two  “  boys  ”  whom  I 
had  trained  at  Minikoi  being  especially  told  off  to  assist  in  this  work.* 


A  LAGOON'  SHOAL  WITH  SAND  ISLAND. 


After  this  premiss  it  is  necessary  to  return  to  the  Maldives  and 
examine  what  light  its  features  throw  on  its  own  formation.  The 
group  may  be  naturally  broken  for  consideration  into  three  divisions — 
.\ddu,  Suvadiva,  and  the  remaining  banks.  The  first  two  are  isolated 
atolls,  separated  from  the  rest  and  from  one  another  by  broad  channels, 
the  “  equatorial  ”  and  “  one-and-half-degree,”  the  former  with  one 
sounding  of  1027  fathoms.  The  two  atolls  differ  from  one  another 
mainly  in  their  relative  size,  Suvadiva  covering  an  area  of  over 
KOO  square  miles,  and  Addu  less  than  50  miles ;  this  entails  con¬ 
sequences  in  respect  to  the  various  actions  still  continuing,  which 
further  differentiate  them.  Intermediate  to  Suvadiva  and  Addu  lies 
Fua-Mulaku,  about  which  I  have  no  reliable  information.  It  is  a  reef, 
the  greater  part  of  the  surface  of  which  has  been  converted  into  land. 
There  are  some  indications  that  it  may  have  passed  through  a  phase 
when  it  was  of  atoll-shape,  and  hence  it  may  be  provisionally  joined 
to  Addu. 

The  third  division,  comprising  the  main  part  of  the  group,  and  with 
which  I  am  here  principally  concerned,  consists  of  a  series  of  banks  with 
a  depth  of  water  less  than  50  fathoms.  Some  are  surrounded  with  great 

*  A  full  account  of  the  collectiona  and  work  of  the  expedition  ia  now  being 
published  by  the  Cambridge  University  Press  in  a  aeries  of  quarto  parts  under  the 
title  of  ‘  The  Fauna  and  Geography  of  the  Maidive  and  Laccadive  Archipelagoes.’ 

No.  III. — March,  1902.]  u 
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encircling  reefs,  while  others  are  studded  all  over  with  smaller  reefs. 
Of  these  latter  some  again  are  ring-shaped  basins  with  small  lagoons — 
faro,  as  they  are  called — and  others  are  flat ;  some  have  land,  bnt  the 
majority  are  just  awash  at  the  low-tide  level.  The  larger  banks  form  a 
line,  290  miles  long,  from  north  to  south,  from  Tiladumati  to  Eoluma- 
dulu.  The  line  consists  of  single  banks  at  either  end,  but  of  two 
parallel  series  in  the  centre,  hence  the  shape  is  a  narrow  oval  with  blunt 
points.  The  different  banks  are  separated  from  one  another  by  only 
moderate  depths,  probably  in  no  case  more  than  300  fathoms, 
lhavandifolu  may  be  an  outlier  of  the  division,  a  loHst  sounding  of 
601  fathoms  having  been  obtained  where  the  channel  is  about  8  miles 
across  between  it  and  Tiladumati.  Possibly,  too,  there  is  a  greater  depth 
between  Makunudu  and  either  Mahlos  or  Tiladumati,  and  there  are 
absolutely  no  soundings  between  Haddumati  and  Eoliimadulu. 

This  large  division  may  be  subdivided,  perhaps  somewhat  arbitrarily, 
into  two  parrs  by  the  Kardiva  channel,  28  miles  broad,  which  crosses 
the  double  chain  between  Fadifolu  and  Gafaro  to  the  east,  and  Goifur- 
fehendu  and  Ari  to  the  west.  The  connections,  however,  across  the 
channel  are  clearly  indicated  by  the  isolated  reefs  and  islands  of  Karidu 
and  Toddu  east  and  west.  These  two  resemble  Fua-Mulaku,  and,  like 


rocky  octeb  beach  akd  rekf-flat  of  one  of  the  east  islands  of  north  mahlos. 


it  in  their  development,  possibly  passed  through  atoll-conditions.  The 
smaller  banks  tend  to  be  more  or  less  completely  surrounded  by  surface- 
reefs,  pt'rhaps  with  land,  in  whatever  part  of  the  group  they  lie,  but 
the  larger  hanks  to  the  north  and  south  of  the  Kardiva  channel  differ 
from  one  another  in  this  same  quality.  To  the  north  the  Tiladumati- 
Miladumaduln  bank,  87  miles  long  by  11  to  20  broad,  has,  as  a  whole. 
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little  semblance  to  an  atoll,  consisting  rather  of  a  series  of  isolated  reefs 
of  no  great  size.  Mahlos-Madulu  has  a  more  definite  sequence  of  reefs 
towards  its  circumference,  but  there  is  no  real  central  basin,  the  inner 
part  being  abundantly  studded  with  surface  reefs,  some  with  land. 
Fadifolu  is  much  smaller,  and  has  a  nearly  perfect  reef  to  the  eist,  but 
merely  a  series  of  patches  to  the  west.  To  the  south  of  the  channel  all 
the  banks  of  the  east  series  have  more  open  lagoons.  Their  delineating 
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reefs  become  more  defined  to  the  south,  until  in  Eolumadulu  is  seen  a 
perfectly  typical  atoll,  differing  only  from  the  majority  of  those  found 
in  the  PaciBo  ocean  in  its  greater  size,  being  26  miles  in  diameter,  and 
covering  an  area  of  about  430  square  miles.  Along  the  west  row  the 
same  divergence  is  not  quite  so  clear,  Ari  being  to  some  extent  inter- 
posable  between  Mahlos  and  North  Male. 

Another  point  of  dissimilarity  lies  in  the  depths  of  the  banks  being 
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greater  to  the  south  than  to  the  north  of  the  Kardiva  channel.  The 
average  depth  on  the  Tiladumati-Miladumadulu  bank  is  23  fathoms, 
Mahlos  25,  and  Fadifolu  25,  while  North  Male  has  29,  South  Male  25, 
Felidu  32,  Mulaku  32,  and  Eolumadulu  40.  Again,  the  west  line  is 
less  marked,  Ari  having  32  fathoms.  North  Nilandu  32,  and  South 
Nilaudu  the  same.  These  variations  in  depths  may  be  due  to  diverse 
conditions  in  the  past  between  the  two  parts ;  but,  whereas  on  the 
large  banks  the  deepest  parts  are  those  aroiind  which  the  encircling 
reefs  are  most  perfect,  they  would  seem  rather  to  be  contingent  on  the 
greater  perfectness  of  the  atoll  form  to  the  south.  I  have  no  sound¬ 
ings  across  the  Kardiva  channel,  but  from  the  general  contour  it  is 
impossible  to  suppose  that  there  is  any  geographical  separation  between 
these  two  divisions.  Yet  there  would  seem  to  be  a  real  difference, 
which  was  probably  duo  to  the  diverse  physical  conditions,  currents, 
winds,  temperature,  etc.,  affecting  the  banks  themselves  during  their 
formation  in  different  degrees. 

The  various  banks,  as  they  exist  at  the  present  day,  may  be 
regarded  as  plateaus,  rising  to  different  depths,  on  the  summits  of 
which  reefs  have  grown  up  to  the  surface.  Again,  these  banks  ascend 
from  a  second  plateau,  which  lies  at  a  still  greater  depth,  this  towering 
directly  from  the  basin  of  the  Indian  ocean.  As  far  as  possible  we 
sounded  this  plateau,  running  three  lines  between  the  two  series  of 
reefs,  and  joining  across  six  of  the  channels  between  the  separate 
banks.  These  showed  that  the  plateau  has  a  general  depth  of  about 
190  fathoms,  increasing  in  the  passages  to  about  240  fathoms.  In  the 
channel  between  the  two  Male  atolls  we  carried  the  line  out  eastwards, 
getting  1030  fathoms  within  2  miles  south-east  of  Hulule  reef.  This  is 
the  sole  sounding  off  the  central  part  of  the  deep  plateau  which  at  all 
suggests  its  contour-lines,  but  there  are  a  few  other  soundings  north 
and  south,  which  indicate  that  it  is  everywhere  about  the  same.  A 
comparison,  too,  with  other  similar,  better-known  banks  in  the  ocean 
shows  the  strongest  possible  inherent  probability  that  its  rise  is 
extremely  rapid. 

There  are  many  gaps  in  the  soundings,  which  ought  to  be  filled  up, 
but  so  far  as  they  go,  they  indicate  that  the  banks  of  the  Maldives 
arise  on  a  flat  plateau,  situated  at  a  depth  of  about  1 90  fathoms.  There 
is  no  evidence  from  which  the  origin  of  this  plateau  may  be  in  any 
way  deduced.  It  can  scarcely  have  been  formed  as  such  either  above 
or  below  the  sea.  That  it  is  the  remains  of  a  former  reef-bank  is  almost 
impossible,  since  there  is  in  the  soundings  no  trace  of  deeper  water 
in  the  centre — in  fact,  of  lagoon.  Indeed,  the  depth  gradually  increases 
from  the  centre  outwards  in  every  passage  that  has  been  sounded,  until 
presumably  the  more  rapid  outer  drop  is  reached.  The  bottom  deposits 
give  no  direct  help.  There  was  no  considerable  thickness  of  ooze  of 
any  sort,  a  few  coarse  coral  or  shell  fragments  alone  being  obtained ; 


286 


THE  FORMATION  OF  THE  MALDIVES. 


the  valve  lead  repeatedly  came  up  empty,  the  snapper  alone  giving  an 
occasional  sample.  The  bottom,  hence,  must  have  been  extremely  hard, 
suggesting  almost  a  current-swept  ridge.  Indeed,  it  is  to  current-action 
that  we  must  look  for  an  explanation  of  the  origin  of  the  plateau.  It  is 
quite  unnecessary  to  repeat  the  evidence  and  views  of  Sir  John  Murray  * 
and  Admiral  Sir  W.  Wharton  t  as  to  the  action  of  marine  currents  in 
cutting  down  land.  The  depth,  to  which  they  act,  alone  requires  con¬ 
sideration.  Admiral  AVharton  instanced  the  remarkably  steeper  fall  at 
80  to  100  fathoms  in  the  contours  of  land  exposed  to  the  great  oceans 
as  showing  the  depth  to  which  material  from  the  coasts  can  be  moved. 
If  this  is  the  depth  in  this  position,  would  it  not  be  much  greater 


HAISED  COKAL-LIMESTUNE  HASS,  SHOWING  CNDEBMIMN'O  AND  EBOSION. 


where  there  is  only  a  peak,  series  of  peaks,  or  bank  exposed  fully  to 
the  great  oceanic  as  well  as  the  tidal  currents  ?  Even  with  a  rough 
direction- indicator — a  compass  with  vane  which  could  be  thrown  out 
of  gear  by  a  messenger — I  was  enabled  to  note  the  directions  of  the 
currents  down  to  130  fathoms  oflf  Minikoi  and  to  150  fathoms  between 
the  two  Male  banks.  I  further  got  some  comparative  results  as  to  the 
rate  of  the  current  with  a  common  river-meter  down  to  50  fathoms. 
It  should  be  easy  for  any  well-equipped  ship  to  study  their  direction, 
rate,  and  depth  anywhere  in  the  ocean.  My  instruments  were  poor, 
and  my  results  only  indicate  that  my  supposition  that  the  great 
plateau  of  the  Maldives  was  formed  by  the  cutting  down  and  levelling 
of  land  by  the  oceanic  and  tidal  currents  to  its  present  depth,  is  not 
unreasonable.  The  land  may  have  been  the  Himalayas  of  a  great  con¬ 
tinental  land  joining  Ceylon  to  Madagascar,  or,  as  Sir  John  Murray 


•  Proceedings  of  Royal  Society,  Edinburgh,  vol.  x.  p.  507,  and  subsequent  papers, 
t  Nature,  vol.  55,  p.  390. 
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LAGOON  BKACH.  SHOWING  WASHING  AWAY  OF  THK  LAND  IN  FALLEN  COCONUTS 
AND  OTHER  TIMBER. 


of  the  common  plateau.  Under  such  circnmstances,  its  central  part 
should  have  a  much  more  definite  basin-like  form,  with  traces  of  the 
central  valley.  Tne  channels  between  the  banks  would  not  necessarily 
but  probably  be  shallower  than  the  central  part  of  the  basin.  There 
are  further  reasons  in  respect  to  the  formation  of  the  lagoons  and  their 
subsequent  changes,  which  would  make  such  a  supposition  appear  to 
me  highly  improbable.  Ytt  at  the  same  time  it  is  quite  reasonable  to 
suppose  that  the  banks  commenced  to  grow  up  before  the  plateau 
attained  its  present  depth.  The  washing  away  would  naturally  be 


suggested  to  me,  a  series  of  volcanic  erupted  masses.  What  it  may  be 
is  entirely  a  matter  of  theory,  and  a  question  to  which  the  geological 
study  of  the  Indian  continent  has  so  far  yielded  no  clue. 

It  may  be  contended,  and  perhaps  truly,  that  the  separate  banks  are 
the  remains  of  some  of  the  peaks ;  that  Eolumadulu  or  Male  perhaps 
were  the  sites  of  mountains,  which  were  cut  down  20,  40,  or  even  60 
fathoms  and  then  built  up  by  the  reef-organisms  to  their  present  level. 
This  does  not  seem  to  me  probable,  on  account  of  the  great  regularity 
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slower  with  the  deepening  of  any  bank,  but  the  upward  growth  of 
reefs  at  any  points  would  tend  by  providing  obstructions  to  accelerate 
it.  The  extremely  hard  bottom,  found  by  our  soundings,  can  only  be 
explained  on  the  view  that  the  bank  is  still  current-swept.  The  con¬ 
siderably  greater  depth  in  the  channels  as  compared  with  the  centre  of 
the  plateau  must,  I  consider,  be  explained  on  the  same  view.  There  is 
no  means  of  estimating  this  additional  washing  away  since  the  banks 
commenced  to  grow  up,  but  it  may  perhaps  be  safe  to  provisionally 
take  the  lesser  depths  found,  about  160  fathoms,  as  the  depth  of  our 
original  plateau. 

I  conclude,  then,  that  an  almost  flat  plateau  at  a  depth  of  1 60  fathoms 
was  at  one  time  formed,  and  that  on  this  the  banks  arose  severally. 


So  far  as  sections  have  been  run  off  atolls  in  the  Pacific  and  Indian 
oceans,  there  is  in  all  a  striking  uniformity  in  slope,  a  gradual  fall  to 
something  under  50  fathoms,  succeeded  by  a  steeper  drop  to  about 
150  fathoms.  The  agreement  in  depth  with  our  Maidive  plateau 
suggests  that  this  is  the  depth  to  which  the  currents  have  sufficient 
force  to  cut  down  the  land  and  prevent  the  growth  of  reef-building 
organisms.  Below  this  depth  we  have,  I  believe,  the  volcanic  or 
inorganically  formed  basis  of  our  banks.  This  was,  of  course,  suggested 
in  the  first  place  by  Sir  John  Murray,  and  in  commenting  on  it  Sir 
A.  Geikie  postulated  that  this  depth  “  is  probably  nearly  coincident 
with  the  lower  limits  of  reef-builders.”  Neither,  however,  imagined 
depths  approaching  150  fathoms,  but  with  increase  of  knowledge  the 
depth  at  which  reef-builders  may  live  has  gradually  been  further  and 
further  increased.  It  has  been  pointed  out  that  the  reefs  are  formed 
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very  largely  by  calcareous  algae  ( nullipores),  and  that  reef-corals  feed 
mainly  by  their  commensal  algae.*  The  limit  in  depth  at  which  these 
may  live  is  a  physical  question  depending  on  the  power  of  sunlight  to 
penetrate  sea-water.  There  are  no  ab^solute  experiments  which  bear 
directly  on  this  point,  but  the  results  of  dredging  point  to  a  depth  of 
150  to  200  fathoms  as  the  effective  limit  at  which  the  nullipores  can 
live.  The  reef-corals  do  not  extend  so  deep,  but  other  corals  might 
well  have  been  important  contributory,  or  indeed  the  chief  agencies  in 
building  up  the  several  banks,  as  Mr.  T.  Y.  Buchanan  has  shown.! 

In  reference  to  this  same  question,  I  may  guard  myself  against  a 
slight,  a  possible  misconception.  When  I  point  to  the  change  from  the 
steep  to  the  more  gradual  slope  of  the  basal  mass,  I  do  not  assume  that 
the  whole  of  the  mountain  below  this  is  absolutely  built  up  of  inorganic¬ 
ally  formed  rock.  When  the  reef  once  reaches  the  surface,  it  spreads 
outwards  on  every  side  like  the  ever-growing  fairy  ring.  The  current 
sweeps  back  fiom  the  first  slope,  and  drops  any  loose  masses  it  may  find 
over  the  wall  outside.  More  and  more  of  the  bank  or  mountain  reaches 
the  limit  of  depth  of  the  reef-builders,  and  these,  assisted  by  sand  and 
any  masses  from  the  reef  above,  which  they  may  catch,  build  up,  as  it 
were,  course  after  course,  and  so  thicken  our  wall. 

Returning  from  the  theory  of  the  formation  of  the  banks  to  the 
actual  changes  taking  place  in  respect  to  their  reefs,  attention  may  be 
called  to  a  few  which  throw  light  on  the  question  of  atoll-formation. 
Each  bank  perhaps  serves  to  illustrate  best  some  particular  point,  but  so 
far  as  possible  1  shall  draw  my  illustrations  from  the  north  part  of 
Mahlosmadulu.  This  bank  is  divided  by  two  narrow  channels  of  125 
and  110  fathoms  into  three  parts.  Each  part  is  studded  all  over  its 
surface  with  reefs,  some  with  land.  There  are  no  definite  ciicumscrib- 
ing  lines  of  reef,  but  the  areas  of  the  three  banks  are  marked  out  by 
series  of  isolated  jatches.  These  on  the  east  and  south  sides  of  the 
whole  bank  are  small  and  usually  crowned  with  land,  while  those  on 
the  west  are  ring-shaped — indeed,  small  atolls  or  faro,  with  relatively 
deep  water  in  the  centre  and  little  or  no  land  on  their  reel's. 

The  inlands  aie  formed  either  of  rock  or  sand.  The  latter  is  the 
ordinary  material  which  washes  over  the  reef,  piled  up  by  the  waves. 
It  is  formed  largely  of  coral  and  nullipore  fragments,  with  pelagic 
foraminifera,  bioken  shells  of  Molluscs  and  Eohinoderma,  leaves  of 
Halimeda  and  similar  algae,  with  small  pieces  of  pumice  and  a  certain 
quantity  of  drift  or^^anic  material.  The  rock  is  formed  of  corals, 
nullipores,  possibly  Polyirema,  and  sand.  Coral  predominates,  but  is  here 
and  there  overlaid  by  incrueting  Lithothamnion ;  the  sand  merely  fills  in 

*  Vide  “The  Building  of  Atolls,”  by  J.  Stanley  Gardiner,  Proceedinge  Inter¬ 
national  Congrren  of  Zoology,  Candtridge,  p.  119  (1898). 

t  “  On  Oceanic  Shoals  disoovereii  in  the  s.s.  Dacia  in  October,  1883,”  Proceedings 
of  Boyal  Society,  Edinburgh,  vol.  xiii.  p.  428  (1885). 
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the  crevices  and  hollows.  The  surface  of  the  rocky  area  is  covered  with 
loose  coral  masses,  but  when  these  are  removed,  a  layer  of  solid  coral- 
rock  is  reached,  usually  about  the  high-tide  level. 

The  central  islands  of  Mahlos  are  formed  generally  of  sand,  but  those 
on  the  rim  have  definite  rock  and  sand  areas.  Whatever  part  of  the 
rim-island  lies  within  300  yards  of  the  outer,  the  seaward  tdge  of  the 
reef,  is  of  rock,  and  the  rest  of  sand.  There  is  nothing  to  show  clearly 
whether  the  sand  areas  were  built  up  entirely  by  the  waves,  or  partially 
owe  their  origin  to  other  causes;  they  certainly  are  increasing  in 
extent,  wherever  the  rock  affords  protection  from  the  heaviest  seas. 
The  rock  is  everywhere  between  tide-marks  washing  away,  partially  by 


EAST  TOINT  OP  MALE  ISLAND.  TO  THE  RIGHT  18  SEEN  THE  BOCKT  POINT  OP  THE 
LAND  WITH  THE  WAVES  BREASING  OPP  IT,  AND  TO  THE  LEFT  THE  REEP-FLAT. 
IN  THE  FOREGROUND  THE  LINES  OP  BAI8ED  LIMESTONE  SHOW  THE  FORMES  EXTEN¬ 
SION  OP  THE  LAND. 


solution  and  partially  by  the  wear  and  tear  of  the  waves,  acting  on  it 
when  already  weakened  by  boring  organisms.  The  reefs  to  seaward  of 
the  rim-islands  are,  for  some  distance  from  the  land,  studded  with  masses 
of  the  rock,  which  form  pinnacles  or  negro-heads.  The  softer  parts  of 
the  rock  are  naturally  removed  first,  and  the  harder  constituents,  the 
corals,  remain.  The  latter  can  commonly  be  seen  to  lie  absolutely  in 
the  position  in  which  they  grew.  They  cannot  live  above  the  lower 
limit  of  the  tide,  and  hence  the  rocky  land  must  have  been  formed  by 
some  alteration  in  level  of  the  original  reefs  in  respect  to  the  sea.  A 
few  pinnacles  stand  up  for  10  feet  above  the  reef-flat,  which  is  at  the 
lower  limit  of  the  tide,  and  some  parts  of  the  rocky  area  of  the  land  are 
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3  or  4  feet  higher.  Allowing  nothing  for  the  denuding  action  of  rain, 
which  must  have  been  far  from  inconsiderable,  a  change  of  level  of  13 
or  14  feet  is  proved.  It  is  not  a  great  change,  but  it  is  extremely  im¬ 
portant,  as  it  seems  to  extend  not  only  through  the  Maldives,  biit  over 
the  whole  Pacific  ocean  as  well.  Indeed,  most  of  the  land  of  coral  reefs 
in  these  regions  is  explicable  only  on  such  a  change  of  level.  No 
definite  cause  for  this  can  be  assigned.  It  is  not,  I  think,  to  be  found 
by  postulating  an  actual  elevation,  but  rather  by  studying  the  forma¬ 
tion  of  the  neighbouring  land-masses  in  the  past,  which  must  by 
their  attraction  have  profoundly  affected  the  level  of  the  ocean  in 
their  vicinity,  together  with  the  two  polar  and  other  more  complex 
conditions. 

My  next  point  bears  reference  to  the  actual  growth  of  the  reefs.  It 
is  not,  so  far  as  I  am  aware,  disputed  that  an  atoll-reef  in  an  area  of 
stable  equilihrium  vrill  grow  outwards,  i.e.  seawards,  on  all  sides.  It 
cannot  be  doubted  that  this  is  what  is  really  happening  on  all  the  rim 
reefs  of  3Iahlos  bank.  Masses  are  growing  up  outside  the  edges  of  the 
reefs,  to  be  joined  to  them  by  further  growth.  Hollows  are  filled  in  by 
fragments  and  sand,  and  are  bridgeil  over  by  nullipore  growths.  To 
some  extent  the  same  is  taking  place  in  the  passages  which  lead  into 
the  interior  of  the  same  bank.  Their  narrowest  points  are  towards  the 
sea,  and  inside  between  the  reef-patches  they  gradually  widen  out  like 
corrals.  This  is  the  case  on  both  the  east  and  west  sides  of  North  Mahlos, 
and  points  to  a  tendency  on  behalf  of  the  isolated  reefs  to  consolidate 
into  long,  narrow,  linear  reefs.  With  limited  time,  hands,  and  means, 
and  with  only  small-scale  charts,  it  was  impossible  to  sound  the  pas¬ 
sages  so  as  to  get  any  comparative  results  with  Moresby’s  survey.  The 
existence,  however,  of  ten  definite 'shoal  ]>atches  in  the  passages  into 
Mahlos  shows  sufficiently  well  what  is  going  on.  By  dredging,  colonial 
corals,  nullipores,  and  Polytn  ma  were  brought  up  in  the  passages  alone, 
save  in  the  immediate  proximity  of  reefs.  The  discovery,  too,  of  shoals 
in  many  apparently  well-surveyed  passages  of  other  banks  in  the 
Maldives  leaves  little  doubt  but  that  there  is  an  upward  tendency  of 
growth  around  the  circumference  of  Mahlos  hank  as  well. 

The  inner  or  lagoon  side  of  the  same  rim  reefs  of  Mahlos  bears  a 
striking  contrast  to  the  seaward.  The  consolidating  action  of  nulli¬ 
pores  may  be  practically  neglected,  the  reef  being  formed  mainly  of 
corals.  There  is  no  definite  reef-flat.  The  slope  to  within  5  fathoms 
of  the  general  level  of  the  whole  bank  is  almost  precipitous  and  devoid 
of  sedentary  forms  of  life.  The  lower  o  fathoms  is  more  gentle,  the 
bottom  covered  with  dead  coral  masses,  with  an  occasional  living  colony 
of  Dentirophyllia  and  Madrepora.  There  is  nothing  to  indicate  the 
further  broadening  of  the  reefs  by  direct  organic  growth  save  in  a 
few  peculiarly  open  situations.  There  might  conceivably  be  a  broaden¬ 
ing  anywhere  by  the  piling  up  of  coral  masses  from  the  reef  above 


at  the  edge  of  the  steep,  but  of  this  action  we  saw  no  traces.  It  is 
doubtful,  in  the  first  place,  whether  loose  masses  would  rest  at  such 
an  angle  as  found  in  the  steep,  and  our  dredgings  over  the  whole 
group  gave  this  view  no  support.  The  dead  coral  which  was  dredged 
was  generally  rotten  from  the  action  of  sponges,  algte,  polychaets, 
sipnnculids,  and  other  boring  organisms.  It  was  neither  coated 
nor  otherwise  protected  by  organisms,  and  seemed,  indeed,  to  be  rapidly 
breaking  down.  These  same  characters  were  found  on  the  lagoon 
sides  of  all  the  reefs  which  can  be  said  to  have  a  lagoon,  of  all  the 
larger  banks  of  the  group,  at  the  passages  passing  gradually  into  the 
seaward  conditions.  They  are  more  marked  in  those  banks  such  as 
Suvadiva,  with  more  perfect  rims.  They  are  well  defined  in  the  ma/.e 


I.ISE  OF  liAISEI)  HOCKS.  WITH  A  FEW  TKEKS  OKOWINO  OX  THEM.  TO  THE  SOVTH  OF 
MLHDVWABI,  XOHTH  MAHI.OS  ATOLL. 


of  reefs  in  the  centre  of  North  Mahlos;  but  are,  however,  somewhat 
obliterated  off  the  east  rim  reefs,  owing  to  the  washing  over  of  sand 
from  the  land,  and  off  the  west  reefs  are  not  so  marked  as  in  more 
perfect  atolls.  In  Miladumadiilu  they  are  still  less  clear,  and  off  some 
reefs  are  not  found,  the  characters  approaching  those  of  the  seaward 
sides.  There  is  abundant  evidence  in  pinnacles  on  the  reefs,  lines 
of  sand-rock,  fallen  timber,  and  in  the  disappearance  of  islands 
charted  by  More.sby,  that  all  land  in  the  interior  of  North  Mahlos  is 
washing  away.  The  reefs  where  conditions  such  as  shown  above  e-xist 
must,  I  consider,  be  going  as  well,  the  final  result,  together  with  the 
joining  up  of  the  rim  reefs,  being  a  perfect  atoll. 

Together  with  the  washing  away  of  the  land,  fresh  conditions  tend 
to  be  found  on  its  reefs.  The  washing  away  of  the  latter  is  an  extremely 
slow  process,  and  does  not  commence  to  any  important  extent  until  the 
whole  bank  has  begun  to  assume  the  atoll-form.  Even  then,  should 
there  be  a  relatively  small  circulation  of  water  over  the  reefs  of  the 
atoll,  as,  for  instance,  in  Addu,  there  may  be,  on  the  contrary,  no  loss 
in  the  lagoon  reefs,  and  they  may  rather  materially  assist  in  filling  up 
the  lagoon.  On  the  other  hand,  where  the  bank  is  open,  the  conditions 
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may  remain  favourable  for  the  reef-builders,  and  the  reefs  may  continue 
to  grow  ontwards  in  a  somewhat  similar  manner  to  the  seaward  reefs 
of  the  rim.  The  washing  away  of  the  land  is,  in  any  case,  a  much 
more  rapid  process  than  that  of  the  reef.  Limbo-Eandu  shows  the  I 
earliest  stage.  It  was  at  one  time  presumably  a  reef  on  the  Mahlos 
bank,  with  its  summit  awash,  hollowed  out  to  a  depth  of,  at  least,  4 
feet  in  the  centre.  Its  level,  by  the  general  change  through  the  Mal¬ 
dives,  was  raised  at  least  13  or  14  feet.  The  walls  of  the  island  would 
then  have  presented  a  precipitous  slope  to  about  20  fathoms.  The 
land  began  to  be  washed  away,  with  the  result  that  a  flat  30  to  40 
yards  broad  was  formed  round  the  island.  The  reef  too,  doubtless  by 
slight  outward  growth,  assisted  in  forming  this  flat.  This  is  the 
condition  of  the  reef  now,  and  the  flat  ofiT  most  sides  is  well  marked. 

The  erosion  continues,  and  in  the  next  stage  a  sandy  channel  is 
found  to  have  been  cleared  out  within  the  flat  to  a  depih  of  3  or 
4  feet,  as  at  Meda,  Cunderudu,  Mudduwari,  and  off  many  of  the 
east  rim-islands.  The  washing  away  would  not,  perhaps,  take  place 
evenly  on  all  sides,  and  the  reef  might  be  further  distant  in  one  place 
than  another.  The  further  the  reef  from  the  land  the  greater  the 
hollowing  out,  with  the  result  that  the  channel  may  be  termed  a 
lagoon.  This  is  seen  in  many  of  the  reefs,  but  it  cannot  usually  be 
traced  to  be  directly  due  to  this  cause.  The  original  island  of  Fus- 
mundu,  however,  may  be  clearly  marked  off  over  the  greater  part  of 
its  reef.  The  western  three-quarters  of  that  island  have  been  com¬ 
pletely  washed  away,  such  land  as  remains  lying  on  the  east  rim  of 
the  reef.  The  former  channel  has  become  a  small  lagoon  with  2  or  3 
fathoms  of  water. 

Almost  in  the  same  stage  is  the  state  found  in  Wahdu,  Kandu- 
Gandu,  and  Wafaro,  where  islands  exist  on  each  end  of  the  reefs,  the 
central  parts  being  hollowed  out  to  form  lagoons.  In  such  cases,  one 
or  both  of  the  ends  of  the  original  islands  being  formed  of  rock,  its  or 
tbeir  erosion  would  be  much  less  rapid.  In  most  of  the  west  reefs  the 
conditions  have  reached  a  further  step,  the  lagoons  being  hollowed  out 
to  a  greater  depth,  and  the  original  islands  being  lost.  They  are, 
hence,  definite  atoll-banks.  A  few  have  pinnacles  of  rock  showing  the 
position  of  the  former  land-masses.  Others  have  sandy  islands,  some  of 
which  were,  perchance,  parts  of  the  original  elevated  land-masses,  but 
give  no  decisive  evidence  as  to  their  formation.  Most  have  no  trace 
left  of  land,  but  the  conditions  which  lead  to  the  formation  of  an  atoll 
by  the  hollowing  out  of  the  reef  are  the  same  whether  that  reef  was 
originally  crowned  with  land  or  not.  The  size  depends  on  the  outward 
growth  of  the  reef,  the  hollowing  out  being  proportional  to  this.  The 
conditions  on  the  west  of  Mahlos,  towards  the  interior  of  the  bank, 
cannot  in  the  past  have  been  fur  different  to  those  on  the  rim  of  any 
bank  freely  exposed  to  the  sea,  and  must  have  been  always  much  more 
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favourable  than  on  the  east,  where  the  bank  is  protected  by  Miladn- 
raadulu  and  Fadifolu  })ank8.  As  the  reofs  increased  in  size,  closing  in 
the  bank,  the  conditions  only  would  approach  those  in  the  interior  of  a 
definite  atoll ;  in  effect  the  erosion  of  the  reefs,  as  sketched  on  Mablos 
bank  at  the  present  day,  would  only  begin  to  be  found. 

The  comparison  of  the  west  atollous  or  faro  of  north  Mahlos,  as 
found  by  me,  with  Moresby’s  chart  of  18.56  yielded  results  of  consider¬ 
able  interest.  It  showed  that  Dinafaro  and  Wafaro  have  now  definite 
basins,  while  the  lagoons  of  all  the  rest  have  increased  both  in  size  and 
depth.  The  original  charts  of  Moresby  are  of  small  scale,  and  it  is 


LAGOON  BEACH  OP  AN  ISLAND,  WITH  A  FALLEN  COCONCT,  SHOWING  THE  EXPOSED 
BOOTS  OF  THE  TREES  AND  EROSION  OP  THE  LAND. 


difficult  to  appreciate  the  value  of  the  comparison.  The  old  survey 
beats  internal  evidence  of  its  having  been  a  most  caretul  one,  and  I 
consider  that  the  differences  found  in  1836  and  1899  are  to  a  very 
large  extent  real.  Even  if  this  be  so  only  to  a  limited  degree,  this  com¬ 
parison  alone  yields  absolute  examples  and  proof  of  one  mode  of  forma¬ 
tion  of  atolls  from  small  surface  reefs,  i.e.  by  the  outward  growth  of 
such  reefs  and  the  solution  of  their  central  parts. 

Bodu  Faro  exemplifies  one  more  point  of  which  I  have  found  many 
other  undoubted  examples,  though  not  in  north  Mahlos.  The  merest 
glance  at  Moresby’s  chart  shows  that  the  reefs  of  these  western  atollons 
are  broader  towards  the  sea  and  narrower  towards  the  centre  of  the 
bank.  Tliis  at  the  present  day  is  even  more  strikingly  the  case  than 
shown  by  Moresby;  but,  of  emrse,  the  difficulty  of  comparison  with  a 
small-scale  chart  is  in  this  further  intensified.  However,  Bodu  Faro 
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gives  definite  evidence.  Its  depth  now  is  13  fathoms  instead  of  7  or 
8  fathoms.  Moresby’s  survey  has  three  soundings — 18,  16,  and  18 
fathoms — close  to  the  east  reef,  which  is  represented  of  considerable 
breadth.  The  depth  of  the  lagoon  being  given,  one  of  the  surveyors 
must  have  entered  across  the  reef ;  but  even  the  veriest  tyro,  making 
the  above  soundings,  could  see  the  character  of  the  reef.  It  was  pre¬ 
sumably,  then,  in  1836  a  broad  surface  reef,  while  in  1899  I  found  it 
to  be  opposite  the  above  soundings,  covered  with  2  to  6  fathoms  of 
water,  and  quite  narrow.  There  is  evidence  here  of  the  lagoon  part 
of  the  reef  washing  away,  the  result  being,  together  with  the  growing 
together  of  the  rim  reefs,  to  form  a  long  narrow  linear  circumscribing 
reef. 

I  think  that  from  the  above  alone  it  will  be  conceded  that  the 
expedition  has  justified  its  existence.  It  has  shown  that  the  banks  of 
the  Maldives  arise  on  a  common  plateau  at  a  depth  of  about  190  fathoms. 
The  land  has  been  undoubtedly,  by  some  means  or  other,  raised  above 
the  sea,  and  is  now  everywhere  on  the  larger  banks  being  washed 
away.  The  atoll-reefs  are  growing  outwards  on  all  sides,  while  their 
lagoons  are  increasing  in  area,  and  probably  also  in  depth.  The  atolls 
owe  their  e.vistence  to  the  fusion  of  reefs  lying  on  the  circumferences 
of  banks,  together  with  the  washing  away  of  the  reefs  in  the  interiors 
of  the  same  banks  as  their  circumscribing  reefs  became  more  perfect. 
In  general,  the  results  of  the  ex]>edition  are  in  striking  agreement  with 
the  conclusions  drawn  by  Sir  John  Murray  as  to  the  formation  of 
atoll  reefs;  but  I  should  hesitate  to  apply  these  views  to  all  coral- 
reef  areas  in  the  present  state  of  our  knowledge,  to  the  exclusion  of  the 
subsidence  or  any  other  hypothesis. 


Before  the  reading  of  the  paper,  the  CuAiaifAS,  Colonel  Sir  T.  H.  Holdicii,  Vice- 
President,  said :  In  the  absence  of  the  President,  I  have  the  pleasure  to  tell  you 
that  despatches  have  lately  been  received  from  Captain  Scott  of  the  Discovery. 
These  despatches  are  in  every  way  most  satisfactory,  and  the  gist  of  them,  together 
with  further  information  about  the  expedition,  will  be  given  at  the  second  meeting 
in  February.  I  will  not  detain  you  longer,  and  I  will  now  ask  Mr.  Stanley 
Gardiner  to  read  his  paper. 

After  the  reading  of  the  paper,  the  following  discussion  took  place : — 

Admiral  Sir  W.  J.  L.  Wiiabton  :  An  intricate  and  complex  subject  like  the 
formation  of  reefs,  which  has  formed  a  subject  of  discussion  for  so  many  years,  can 
only  be  solved,  if  it  ever  can  be  solved,  by  very  hard  and  patient  work.  And  we  may 
congratulate  ourselves,  and  I  hope  I  may  be  allowed  to  congratulate  Mr.  Gardiner, 
on  the  admirable  way  in  which  the  author  has  set  himself  to  this  task.  He  has 
devoted  a  great  deal  of  time,  he  has  risked  his  health,  and  done  a  great  deal  to 
furnish  material  not  only  for  this  night’s  discussion,  but  for  many  nights’  discussion. 
He  has  set  before  us  in  a  most  admirable  manner  the  conditions  in  the  Maldives, 
and  he  has  given  us  his  own  ideas  on  the  way  in  which  they  were  formed.  I  do 
not  suppose  any  of  us  will  accept  exactly  his  propositions ;  it  is  too  vast  a  subject 
to  be  summarized,  but  be  is  quite  right  to  have  attempted  to  summarize  it,  because 
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it  forms  a  very  good  subject  of  discussion.  There  is  one  point  I  think  I  ought  to 
mention.  I  do  not  quite  think  that  Mr.  Gardiner  can  rely  so  implicitly  as  he  does 
upon  the  exact  accuracy  of  the  shape  of  these  little  atollons  in  the  Maldives  as  they 
were  mapped  by  Captain  Moresby.  If  you  come  to  think  of  it,  this  long  line  of 
islands  extends  for  nearly  500  miles  in  a  double  line  and  over  considerable  width, 
and  was  mapped  during  three  seasons  in  a  small  sailing  vessel,  and  it  is  quite 
impossible — I  know  what  the  system  of  surveying  of  that  day  was — is  quite  im¬ 
possible  that  the  reefs  could  have  been  more  than  very,  very  roughly  sketched ;  and 
while  not  at  all  disputing  the  evidence  that  he  has  brought  forward  that  some  of 
the  reefs  have  changed  in  their  width  and  in  their  depth,  too  much  weight  must  not 
be  put  upon  that  unless  the  evidence  can  be  very  much  accumulated.  I  should  very 
much  doubt  whether  the  boats  went  into  those  entrances  at  all.  In  a  great  many 
cases  it  is  noted  down  in  the  original  surveys,  “  depth  given  by  the  natives,” 

“  depth  reported,”  and  so  on.  This  has  been  left  out  in  the  published  chart  to 
simplify  matters.  But  when  we  heir  that  the  depth  is  5  or  G  fathoms  now,  and  it 
was  only  3  or  4  sixty  years  ago,  we  must  take  it  with  a  little  suspicion.  1 
should  like  to  know,  and  Mr.  Gardiner  perhaps  can  tell  us  presently,  whether  any 
of  the  atollons  are  smaller.  I  understood  him  to  say  that  the  majority  of  the 
lagoons  were  widening  out,  and  I  should  like  to  know  whether  the  lecturer 
noticed  any  that  were  filling  up.  1  must  confess  it  is  a  little  startling  to  me 
to  find  the  changes  that  Mr.  Gardiner  supposes  to  have  taken  plac?,  because  they 
are  very  vast ;  they  are  very  large  indeed.  The  changes  in  the  depths  of  some  of  the 
lagoons  there  amount  to  as  much  as  30  or  40  feet.  1  think  Mr.  Gardiner  mentioned 
as  much  as  40  or  50  feet  in  sixty  years.  That  is  an  enormous  change.  I  refer  to 
the  southern  islands,  where  he  showed  us  the  lagoons  have  been  filled  up  so  mueh ; 
and  then  in  the  others  in  some  cases  there  has  been  solution.  I  should  also  like 
to  ask  Mr.  Gardiner  whether  in  any  case  there  are  any  islands  now  on  the  reefs 
where  in  Captain  Moresby's  chart  there  are  no  islands  marked,  so  as  to  know 
whether  the  evidence  is  all  one  way.  There  is  another  point  Mr.  Gardiner,  in  what 
he  gave  us,  has  not  mentioned ;  it  is  referred  to  in  the  written  paper,  but  he  did 
not  mention  about  the  formation  of  the  atollons,  and  it  is  a  very  remarkable  thing 
about  the  formation  of  these  small  Faros  that  they  are  not  found  anywhere  else  in 
the  world,  except  cn  the  western  side  of  the  Maldives  and  a  few  cases  in  the 
Louisade  archipelago.  It  is  a  most  interesting  subject  for  consideration.  Perhaps 
Sir  John  Murray  will  be  able  to  give  us  some  ideas  on  that  presently.  I  do  not 
know  that  I  shall  keep  the  audiecce  any  longer  with  my  remarks.  I  only  wish 
again  to  congratulate  Mr.  Gardiner  on  the  vast  amount  of  information  he  has 
collected. 

Sir  John  Murkay  :  With  the  general  summary  with  which  the  lecturer  con¬ 
cluded  his  address,  I  have  every  reason  ptersonally  to  be  satisfied.  I  entirely  agree 
with  him  in  his  views  as  to  how  the  prresent  condition  of  afifairs  have  been  brought 
about,  and  1  certainly  must  congratulate  the  lecturer  upon  the  excellent  way  in 
which  he  has  placed  his  results  before  this  audience,  and  the  still  more  excellent 
work  he  has  done  in  the  field.  I  do  not  think  anything  could  more  tend  to  place 
this  country  in  the  front  rank  of  scientific  investigation  than  the  sending  out  of 
such  men  as  Mr.  Gardiner  and  his  colleagues,  men  who  have  been  trained  in  the 
work  of  scientific  investigation,  into  the  ojicn  field  to  do  the  work  of  surveying.  He 
has  done  it  well,  and  I  am  sure  we  are  all  glad  to  see  him  back  again  in  apparently 
such  good  health.  I  still  think  that  the  probabilities  are  altogether  in  favour  of 
that  base  being  of  volcanic  origin.  At  the  present  moment  Mr.  Alexander  Agassiz 
is  working  in  this  group  with  certain  ap^matus  which  will  enable  him  to  work  at 
greater  depth  than  Mr.  Gardiner.  If  he  collects  specimens  of  manganese  in  any 
No.  III. — MAr.en,  1902.]  x 
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form  on  the  steep  slopes  of  these  islands,  then  I  should  say  that  is  stron;;;  presump¬ 
tive  evidence  that  the  foundations  are  composed  of  volcanic  material.  If,  however, 
he  should  meet  with  some  quartz  glauconite  and  other  like  minerals,  then  I  shall 
say  the  evidence  will  be  entirely  in  favour  of  the  view  Mr.  Gardiner  has  put  forth. 
With  respect  to  the  manner  in  which  these  reefs  grow  up,  I  think  Mr.  Gardiner’s 
theory  by  far  the  most  plausible  according  to  the  present  state  of  our  knowledge, 
and  with  almost  all  he  has  said  I  cordially  agree. 

Lord  St.\nmorf:  :  !My  connection  with  the  Maldives  has  been  a  political,  not  a 
scientiBc  one,  and  therefore  one  which  is  far  less  interesting  and  far  less  important 
in  this  hall.  But  yet,  as  having  had  to  deal  with  and  settle  various  Maldivian  revo¬ 
lutions,  I  may  perhaps  be  allowed  to  congratulate  ^Ir.  Gardiner  upon  the  manifest 
thoroughness  of  the  work  which  he  has  done,  and  of  the  value  of  the  results,  and  to 
express  my  own  deep  regret  that  it  was  not  in  the  time  when  I  could  have  had  the 
opportunity  of  extending  to  him  any  facilities  that  it  was  in  my  power  to  afford 
him  or  to  help  him  on  his  way  in  his  work.  I  am  not  a  scientiQc  man ;  all  that  I 
can  claim  is  that  occasionally  I  look  about  me,  and  I  have  looked  about  me  at  coral 
islands  in  many  parts  of  the  world,  and  though  it  is  not  for  me  to  express  any 
opinion,  and  I  shall  not  express  any  opinion  as  to  their  formation,  this  much  I 
think  I  may  say,  and  1  think  Mr.  Gardiner  will  not  dissent  from  it — that  without 
making  any  theories  on  the  subject,  it  is  necessary  to  take  into  account  the  very 
various  physical  conditions  of  the  different  localities  in  which  these  coral  formations 
are  to  be  found.  I  mean  that  in  some  places  where  you  have  extensive  coral  forma¬ 
tion  you  have  the  most  active  and  violent  volcanic  agency  still  in  force,  still  active  ; 
in  others,  that  action  if  it  ever  existed  is  absolutely  dead,  and  you  cannot  expect,  I 
think,  to  find  exactly  the  same  state  of  things  where  you  have  two  such  totally 
different  conditions  of  physical  existence.  I  dare  say  Sir  John  Murray  knows  quite 
well,  but  I  remember  being  very  much  struck  on  seeing  in  one  of  the  remote 
islands  of  the  Seychelles,  Frigate  island,  a  manifest  coral  reef  forming  a  complete 
lagoon  on  the  top  of  an  igneous  rock  some  200  feet  above  the  level  of  the  sea. 

Sir  John  Mlrb.w  :  Quite  common. 

Lord  St.vsmobk  :  But  my  object  in  rising  was  not  to  give  a  lecture  on  a  subject 
on  which  I  am  quite  incompetent  to  give  one,  but  to  express  my  sense  of  the  value 
of  Mr.  Gardiner’s  work,  and  my  own  hearty  appreciation  of  it. 

Dr.  W.  T.  Bi..\nford  :  I  can  only  add  my  meed  to  that  of  those  who  have 
spoken  of  the  admirable  piece  of  work  that  Mr.  Gardiner  has  effected.  For  a 
great  number  of  years,  all  those  who  take  any  interest  in  oceanography  and  in 
coral  islands  have  been  most  anxious  to  obtain  further  details  about  the  Itlaldives. 
They  are  in  many  respects  a  singularly  interesting  group  of  atolls,  and  especially 
in  one  point  on  which  considerable  stress  has  been  laid,  and  that  is  the  great  depth 
of  the  lagoons  within  the  atolls.  1  believe  the  case  is  almost  unprecedented  of 
lagoons  being  40  or  50  fathoms  in  depth  in  other  coral  islands.  It  is  possible  that 
we  should  do  better,  before  expressing  any  opinion  as  to  the  results,  to  wait  until 
these  are  published  in  full  detail.  We  are  not  sufficiently  acquainted  with  what 
has  been  done  by  Mr.  Gardiner  from  simply  hearing  the  short  account  that  he  has 
given  us  this  evening  to  express  a  very  definite  opinion.  But  still  there  are  one  or 
two  points  in  which  I  cannot  quite  agree  with  the  conclusions  formed,  and  I  think 
it  is  only  right  I  should  mention  them.  In  the  first  place,  the  theory  for  which  I 
think  Sir  John  Murray  is  responsible,  of  the  origin  of  lagoons  by  solution,  has  always 
appeared  to  me  one  of  extreme  difficulty.  The  most  important  evidence  in  favour 
of  it  which  has  been  brought  forward  by  Mr.  Gardiner  has  been  shown  by  Sir 
William  Wharton  to  be  open  to  some  little  doubt,  and  I  would  specially  point  out 
that  the  evidence  is  contradictory,  because  if  some  of  the  atolls  in  the  northern 
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islands  have  increased  in  depth,  the  atoll  in  the  most  soutliern  island  appears  to 
have  diminished.  But  that  is  not  the  only  point  about  this  atoll.  I  do  not  know 
whether  it  will  be  within  the  recollection  of  those  who  saw  the  representation  of 
Addu  atoll  upon  the  screen,  that  the  inlets  through  which  the  water  enters  are  all 
very  much  shallower  than  the  lagoon.  Now  I  venture  to  suggest  that,  if  the  depth 
of  the  lagoon  is  due  to  solution,  the  deepest  part  ought  to  be  the  inlets. 

Sir  Jons  MunitAY  :  Not  at  all. 

Dr.  Bi.AKFonu:  Surely  water  in  rapid  motion  is  more  effective  than  water 
comparatively  at  rest  ? 

Sir  John  Mlruay  :  Not  at  all;  an  inch  of  water  will  only  take  up  the  same 
amount  of  lime. 

Dr.  Bi.anfokd  :  In  general,  water  dissolves  more  when  it  is  in  motion. 

Sir  John  Murray  :  A  cubic  inch  of  water  will  take  up  the  same  amount  of  lime 
whether  it  is  at  rest  or  wliether  it  is  in  motion. 

Dr.  Bi.axford  :  At  any  rate,  a  greater  quantity  of  water  passes  over  the  surface. 

I  must  say  there  appears  to  me  to  be  a  difficulty  in  this  way.  It  is  certainly  a 
wonderful  thing  if  water  has  dissolved  the  rock  to  30,  40,  or  even  50  fathoms  in 
depth.  Then,  another  part  of  that  theory  of  the  formation  of  the  atolls  which  was 
brought  forward  by  Mr.  Gardiner  also  appears  to  me  to  be  in  need  of  further 
evidence.  Let  the  rock  forming  the  bank  on  which  the  Maldives  stand  be  what 
you  please — it  may  be  volcanic,  or  it  may  be  granitic  or  even  sedimentary — I  do 
not  think  we  arc  justified  in  believing  that  any  oceanic  current  can  cut  down  a  hank 
to  a  depth  of  200  fathoms.  Formerly  we  were  under  the  impression  that  at  the 
outside  8  or  10  fathoms  was  the  depth  to  which  water  would  cut  down  rock ;  but 
I  believe  it  has  been  shown  that  waves  are  effective  to  a  greater  depth.  Some 
effect  may  be  produced  to  a  depth  of  30  or  40  fathoms,  but  beyond  that  it  is 
very  difficult  to  understand  bow’  erosion  takes  place.  Erosion  is  produced  by  the 
action  of  solid  particles  moved  by  the  water.  I  would  therefore  suggest  that, 
instead  of  the  bank  having  been  actually  formed  at  a  depth  of  200  fathoms  below 
the  sea,  it  was  probably  formed  very  much  nearer  the  surface,  and  that  it  has  sunk, 
producing  precisely  the  conditions  on  which  Darwin’s  theory  of  the  formation  of 
coral  islands  proceeds.  Then  I  think  it  is  also  more  than  one  is  fairly  justified  in 
iloing  to  suppose  that  the  deep-sea  corals  are  capable  of  building  up  massive  reefs. 
The  great  reef-building  corals  are  only  known  to  exist  near  the  surface.  These 
are  points  of  difficulty.  On  the  other  band,  I  must  say  it  is  exceedingly  satisfactory 
to  hear  that  Mr.  Gardiner  is  inclined  to  agree  with  those  who  have  paid  particular 
attention  to  the  geology  of  India,  in  believing  that  there  was  at  one  time  land  union 
between  India  and  South  Africa.  One  point  I  might  mention  is  that  the  only 
high  islands  that  occur  in  connection  with  the  great  line  of  scattered  atolls  which 
appear  to  unite  India  and  Africa  are  the  Seychelles,  which  are  formed  of  gneissic 
rock.  There  is  one  more  point  I  should  like  to  call  attention  to-  the  very  interest¬ 
ing  photographs  of  the  natives  of  the  M.aldives  that  were  shown  to  us  at  the 
commencement  of  the  lecture.  Some  of  the  faces  appear  to  me  to  have  a  cousiderable 
resemblance,  so  far  as  one  can  judge  from  the  physiognomy,  to  some  of  the 
aboriginal  hill  tribes  of  India.  It  may  be  remembered  that  Prof.  Huxley,  I  think, 
pointed  out  the  extraordinary  similarity  between  some  of  these  people  and  the 
aborigines  in  Australia.  It  is  by  no  means  impossible  that  the  same  race  may  be 
found  amongst  the  primitive  inhabitants  of  the  Maldives.  I  can  only  say,  in  con¬ 
clusion,  that  I  listened  with  a  great  deal  of  pleasure  to  the  most  instructive  lecture 
Mr.  Gardiner  has  given  us. 

Mr.  Gardiner  :  I  should  like  to  thank  the  various  speakers  for  the  very  kind 
words  in  which  they  have  referred  to  my  paper.  I  would  iu  particular  express  my 
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gratitude  to  the  first  tw<>  speakers,  Admiral  Wharton  and  Sir  John  Murray,  for 
their  great  kindness  to  me  and  for  the  practical  assistance  and  advice  that  they  gave 
me  in  drawing  up  the  route  of  this  expedition.  I  would  also  like  to  express  my 
indebtedness  to  Sir  Edward  Walker  for  his  kindness  to  me  when  he  was  acting- 
governor  of  Ceylon.  I  do  not  think  that  there  are  many  points  that  it  is  necessary 
for  me  to  refer  to.  With  regard  to  Admiral  Wharton’s  question  of  the  reliance 
placed  on  Moresby's  chart,  I  showed  the  changes  compared  with  Moresby's  charts, 
but  I  do  not  personally  believe  in  such  very  great  changes  as  one  saw  there. 
I  believe,  however,  there  has  been  change.  I  consider  that  it  is  impossible  for 
Moresby  to  have  made  such  great  errors  as  would  be  required,  were  there  not  really 
some  changes  in  the  direction  of  the  clearing  out  of  the  lagoons  of  the  faro  to  the 
west  of  Mahlos  atoll.  There  is  the  same  change  right  throughout  the  lagoons.  1 
have  not  found  a  single  lagoon  of  any  faro  that  seems  to  be  filling  up.  I  quite 
agree  with  Dr.  Blanford  in  saying  that  the  full  account  of  the  group  is  really  re¬ 
quired  before  discussing  the  subject  of  this  paper.  I  hope  that  it  will  be  published 
shortly.  With  regard  to  Dr.  Blanford’s  reference  to  the  solution  in  lagoons,  Dr. 
Blanford  has,  I  believe,  asked  one  particular  question  which  also  bears  reference  to 
his  remarks  to-night.  Why  it  is  that  some  of  the  reefs  wash  away  and  some  reefs 
do  not  Why  it  is  that  the  outer  reefs  of  the  atolls  arc  not  dissolved,  and  that 
the  reefs  in  the  lagoons  are  dissolved?  I  might  point  out  to  Dr.  Blanford  that 
where  the  water  is  in  metion  the  basal  reef  is  protected  by  growing  organisms. 
According  to  my  observation,  solution  cannot  take  place  through  these  growing 
organisms,  and  it  is  for  that  reason  that  I  consider  that  the  passages  of  lagoons  are 
not  being  deepened,  that  there  is  no  solution  practically  going  on  in  the  passages 
into  the  lagoon  banks,  and  that  there  is  no  noticeable  solvent  action  on  the  seaward 
sides  of  the  encircling  reefs  of  atolls. 

Dr.  Blakfori)  :  My  remark  applied  to  the  inlets. 

Mr.  Uakdinku:  The  bottom  of  any  passage  is  covered  with  living  organisms, 
so  that  it  would  apply  to  that  equally  with  the  outer  reefs.  Where  the  water  is  in 
motion  the  organisms  dwell.  With  reference  to  the  efiftct  of  currents,  we  managed 
to  take  the  direction  of  the  great  monsoon  currents  by  means  of  an  indicator,  a 
compass  which  could  be  thrown  out  of  gear  by  means  of  a  messenger.  We 
managed  with  this  to  record  the  direction  of  currents  down  to  150  fathoms.  The 
surface  current  was  in  places  travelling  in  one  direction,  the  under  currents  were 
running  in  the  opposite  direction,  yet  time  after  time  the  compass  came  up  showing 
always  the  same  direction  at  any  particular  depth.  It  seems,  then,  with  a  rough 
direction-indicitor  one  can  measure  down  to  150  fathoms,  and  I  think  the  currents 
may  well  extend  to  a  much  greater  depth.  I  should  point  out,  too,  that  in  Mr. 
Buchanan’s  observations  near  the  Canary  islands,  the  effect  of  the  currents  was 
noticeable  down  to  1200  feet.  With  regard  to  the  building  up  of  reefs,  I  would 
also  refer  to  Mr.  Buchanan’s  account  of  numerous  shoal-patches  in  the  Atlantic 
ocean.  Some  of  these  are  within  50  fathoms  of  the  surface,  and  &Ir.  Buchanan 
laid  i)articular  stress  on  the  fact  that  they  must  have  been  formed  entirely  by 
means  of  the  deep-sea  corals.  Now,  in  reference  to  these  same  corals,  I  quite  agree 
with  Sir  John  Murray  that  on  the  face  of  a  reef  is  the  most  vigorous  coral  growth  ; 
but  so  far  as  corals  are  concerned,  most,  practically  all  those  which  may  be  called 
reef-builders,  I  believe  obtain  their  food  by  means  of  their  alga:,  and  that  on 
the  face  of  the  reef  there  is  the  more  vigorous  growth  because  the  motion  of  th© 
water  brings  fresh  carbonic  acid  gas  to  them  continually.  Of  course  this  is  a 
question  which  is  entirely  subjudice,  acd  I  have  not  made  enough  observations  to 
speak  definitely  on  it ;  I  only  say  what  my  belief  i'*,  and  that  my  experience  differs 
rathtr  from  his.  I  may  refer  for  an  instant  to  the  natives  of  the  group.  AVhat 
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race  they  roughly  belong  to  seems  to  be  a  very  mixed  question.  I  know  nothing 
.about  their  measurements  myself,  but  I  am  informed  that  they  seem  to  differ 
practically  from  any  race  at  all  that  Mr.  Duckworth  has  had  anything  to  do 
with.  They  are  a  very  intelligent  people,  an  extremely  quiet  {Xiiple,  and  I  may 
mention  that  there  is  one  c.ame  which  is  particularly  well  known  throughout  the 
Maldives — that  of  the  third  speaker  who  spoke  to-night,  Lord  St.anmore,  who  was 
then  known  as  Sir  Arthur  Gordon.  They  continually  asked  me  about  him.  In 
conclusion,  I  would  thank  you  all,  Mr.  President,  and  ladies  and  gentlemen,  for 
your  kindness  to  me. 

The  Cii.\iKMAN  :  I  fear  that  no  words  of  mine  could  add  much  to  the  interest 
of  the  discussion  this  evening.  Mr.  *  iardiner  has  taken  us  into  regions  which  are 
probably  as  unfamiliar  to  most  of  you  as  they  arc  to  me,  but  you  will  agree  that 
he  lias  given  us  a  most  interesting  and  graphic  description,  not  only  of  the  conditions 
of  life  in  those  islands  as  they  are  at  present,  but  he  has  given  us  some  short 
insight  also  into  the  life-history  of  the  islands  themselves,  their  construction,  and 
their  disappearance.  I  am  sure  you  will  wish  me  to  convey  for  you  the  hearty 
thanks  cf  the  meeting  to  Mr.  Gardiner  for  his  paju-r. 
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By  the  Right  Hon.  JAME?  BRYC5.,  iA.P.  . 

WnKN  my  friend  the  chairman  ashed  me  to'give  you  an’address,  I  felt 
some  diffidence  in  doing  so,  bec^pne  d.  Jri'.ow.  that  membets  cf  the  (Geo¬ 
graphical  Association  are  themselves  persons  for  the  most  part  ]  assessing 
a  practical  acquaintance  with  the  subject  much  greater  than  I  could 
lay  claim  to,  and  1  always  feel  that  it  is  dangerous  for  an  amateur  to 
give  an  address  to  specialists.  I  consented,  however,  chiefly  because 
the  occasion  gave  mo  an  opportunity  of  expressing  the  very  warm 
interest  which  I  feel  in  the  work  of  your  association,  and  my  hearty 
sympathy  with  it.  Nothing  has  been  more  wanted  for  a  long  time 
than  that  an  association  of  this  kind  should  exist  for  pressing  upon  the 
public  a  knowledge  of  what  its  real  interests  in  geographical  teaching 
are,  and  for  that  reason  I  very  gladly  consented  to  say  what  I  had  to  say 
to  you.  I  cannot  hope  to  say  anything  novel  to  those  who  are  familiar 
with  the  subject,  but  I  may  perhaps  attempt  to  lay  before  you  a  few 
considerations  which  bear  upon  its  wider  aspects,  and  which  are  chiefly 
suggested  by  observations  that  have  occurred  to  me  in  the  course  of 
travel  in  different  parts  of  the  world. 

The  place  of  geography  in  education  may  be  considered  under  three 
aspects,  and  I  will  distinguish  those  three  aspects  by  the  shortest 
phrases  I  can  find.  Geography  in  one  aspect  or  sense  is  the  gateway 
to  the  physical  sciences ;  in  the  second  aspect  it  is  the  key  to  history  ; 
and  in  the  third  it  is  the  basis  of  commerce.  These  three  aspects  in 

*  Address  delivered  ut  the  Annual  Jlectin"  of  the  GeuvrapLieal  Association, 
.lanuiiry  l.'»,  11*02,  with  Mr.  l>ou<rlas  Freshtield,  rresident,  in  the  chiiir. 
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which  it  may  be  regarded  correspond  to  the  different  parts  of  school, 
college,  and  university  work,  and  they  have  to  be  carried  out  and 
conducted  to  some  considerable  extent  by  a  different  part  of  the  educa¬ 
tional  staff  of  a  school  or  college  or  university,  and  yet  each  of  the  three 
has  very  important  relations  to  each  of  the  others.  This  is  especially 
true  with  regard  to  the  first  two,  and  yet  the  third  is  also  in  intimate 
relations  to  the  two  former.  He  who  wishes  to  understand  geography 
in  any  one  of  these  three  aspects  ought  to  know  something  about  it  in 
the  other  two  aspects ;  and  he  will  find  what  he  knows  about  it  in  any 
one  of  the  aspects,  of  which  the  first  is  after  all  the  most  fundamental, 
will  help  him  to  comprehend  and  to  apply  his  knowledge  in  the 
other  two. 

Let  me  begin  with  geography  as  what  I  have  called  the  gateway  of 
science.  We  may  say  that  man  touches  nature,  the  external  world  of 
nature,  in  two  points.  First  of  all  he  touches  it  through  the  constitu¬ 
tion  of  his  own  physical  body.  As  possessing  a  body,  he  is  himself  part 
of  nature,  and  he  comes  into  relations  with  it  through  that  body.  The 
study  of  these  relations  belong  to  the  sciences  which  we  call  physiology 
and  biology.  Then  he  also  touches  it  in  another  way.  He  touches  it 
through  the  external  vforld,  the  phenomena  of  which  he  learns  through 
his  sense.' and  id  which  he  is  pta^'ei  to  do  his  work.  Geography  may  be 
described  as  being  the  general  soience  of  the  Earth,  i)erhap8  I  ought  to 
say,  of  .the  .Earth  a?  a  pari  of  and  affected  by  other  parts  of  the  material 
universe,  but  in  the  first  instance,  and  for  our  more  immediate  purpose, 
of  the  Earth  which  we  inhabit.  Geography  is  the  science  which  takes 
for  its  province  the  describing  to  us  everything  that  relates  to  the 
Earth. 

All  branches  of  knowledge  which  have  anything  to  tell  us  about 
the  Earth  more  or  less  hinge  into  or  are  connected  with  geography,  or 
you  may,  if  you  like,  say  they  diverge  from  it  as  specialized  departments 
of  that  general  knowledge  which  it  presents  in  its  connection  with  the 
whole.  For  instance,  geography  takes  account  of  the  solid  cru.st  of  the 
Earth.  The  solid  crust  of  the  Earth  is  the  special  subject  of  three 
sciences,  geology,  mineralogy,  and  palaiontology,  which  therefore  diverge 
from  geography  as  being  specialized  branches  of  the  science  which  it 
presents  in  a  general  way.  Then  you  have  a  second  divergent  branch 
in  meteorology  and  oceanology,  dealing  with  the  phenomena  of  the  air 
and  vapour  and  the  closely  cognate  phenomena  of  the  great  masses  of 
condensed  vapour  which  exist  on  the  surface  of  the  Earth  in  the  form 
of  oceans.  A  third  branch  is  that  represented  by  the  sciences  of  botany 
and  zoology,  describing  the  living  creatures  which  find  their  home  and 
their  sustenance  on  the  Earth.  A  fourth,  a  little  more  remote,  consists 
of  the  sciences  of  physics  and  chemistry,  which  again  deal  with  the 
constituents  of  the  globe  and  of  the  forces  which  move  them ;  the  forces 
which  you  see  in  operation  on  the  Earth  belong  to  the  science  of  physic.^. 
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and  the  study  of  the  constituent  elements  of  the  Earth,  the  methods  by 
which  they  are  analyzed,  and  the  combinations  which  they  form  belong 
to  the  science  of  chemistry.  Even  astronomy,  although  it  carries  us 
beyond  the  limits  of  our  terrestrial  globe,  is  really  closely  connected 
with  the  science  of  the  Earth  inasmuch  as  many  terrestrial  phenomena 
are  sensibly  afifei  ted  by  the  phenomena  which  lie  beyond  the  globe,  and 
cannot  be  understood  without  a  comprehension  of  astronomy. 

The  whole  of  this  great  group  of  physical  sciences,  each  of  them 
re-divided  and  specialized  into  numerous  branches  and  departments, 
springs  from  geography  as  the  centre  <>f  the  group.  Physical  geo¬ 
graphy  in  particular  shows  the  relation  which  each  of  these  branches 
of  science  bears  to  the  others,  and  the  way  in  which  all  taken  together 
have  an  influence  upon  the  life  and  development  of  man.  One  may 
figure  the  thing  by  saying  that  geography  is  a  sort  of  great  central 
hall,  from  which  there  open  out  numerous  doors  leading  into  apartments, 
each  of  these  being  dedicated  to  some  partieular  one  of  the  sciences 
which  are  connected  with  the  Earth  and  its  phenomena.  All  the 
apartments  find  their  meeting-jwint,  their  point  of  convergence,  the 
place  through  which  the  student  must  pass  from  the  one  to  the  other, 
in  the  science  of  geography  which  stands  in  relation  to  them  all  alike 
(or  almost  alike).  Therefore  in  this  sense  you  may  say  that  geography 
constitutes  the  approach  to  all  the  physical  sciences.  It  is  the  science 
which  brings  them  all  into  correlation  with  one  another;  it  is  the 
science  through  which  you  can  best  observe  the  action  of  each  of  them 
upon  the  life  of  man.  Thus  it  holds  a  highly  significant  place  in 
education.  Students  who  are  going  to  devote  their  attention  mainly 
to  the  physical  sciences  find  geography  a  starting-point ;  it  indicates 
the  relations  of  the  sciences  to  one  another,  for  all  are  connected  with 
the  external  nature  in  the  midst  of  which  we  stand. 

Students  who  are  not  going  to  devote  their  attention  to  the  natural 
sciences,  but  to  what  are  called  the  human  subjects — literature,  history, 
philology,  economics,  and  so  forth — again  find  in  geography  the  point 
in  which  these  subjects  have  their  contact  with  the  physical  sciences. 
If  such  students  are  given  at  the  starting  of  their  career  a  due  com¬ 
prehension  of  the  numerous  bearings  and  relations  which  geography 
has  to  all  the  other  sciences  that  deal  with  physical  phenomena,  they 
are  better  able  to  specialize  in  those  special  human  branches  of  study 
which  they  intend  to  pursue,  having  gathered  the  relation  which  they 
all,  through  geography,  bear  to  physical  science. 

This  is  the  first  point  in  which  I  venture  to  think  you  may  claim 
for  your  science  an  exceedingly  important  part  in  the  general  scheme 
of  education.  It  gives  the  student  a  proper  conception  of  the  relation 
of  the  sciences  of  nature  to  the  sciences  of  man,  and  it  shows  how  the 
different  sciences  of  nature  are  related  to  one  another. 

Further,  geography,  and  more  particularly  physical  geography,  upon 
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its  practical  side,  becomes  of  the  greatest  value  as  a  training  in  the 
art  of  observation.  Physical  geography,  like  other  kinds  of  geography, 
used  to  be  taught  mainly  out  of  books,  and  the  pupil  was  allowed  to 
have  very  slight  contact  with  facts  which  he  can  see  for  himself. 
Happily  all  that  has  been  changed,  and  I  am  glad  to  know  that  now  in 
this  country,  as  has  for  some  time  past  been  the  case  in  Germany,  it  is 
thoroughly  realized  by  all  progressive  teachers  that  geography  must 
be  made  as  much  as  possible  an  experimental  science — experimental  in 
this  sense,  that  the  pupils’  minds  must  be  brought  into  contact  with 
facts,  and  not  words,  that  they  must  be  taught  to  connect  what  they 
read  and  what  they  hear  from  their  teachers  with  the  actual  facts  they 
are  trained  to  observe  for  themselves.  All  comjietent  teachers  of 
geography  have  now  begun  to  feel  that  they  ought  to  start  out  by 
giving  the  scholar  a  direct  personal  knowledge,  and  not  a  mere  book 
knowledge,  of  the  meaning  of  geographical  terms  and  the  elementary 
data  of  physical  geography ;  that  he  ought  to  be  taken  round  the 
2)lace  in  which  he  lives;  that  he  ought  to  be  shown  hills,  or  moun¬ 
tains,  if  he  is  fortunate  enough  to  have  mountains  in  his  neighbour¬ 
hood,  and  notice  the  rocks  they  are  made  of;  that  he  ought  to 
be  taught  to  observe  the  course  of  rivers  and  brooks ;  that  he  ought 
to  be  led  to  study  the  inclinations  of  hills  and  the  structure  and 
features  of  an  undulating  country,  or  of  plateaus,  or  of  riverine 
plains ;  that  he  ought  to  be  taught  to  observe  the  trees  and  the  vege¬ 
tation  generally  which  appertain  to  particular  kinds  of  soil,  or  to 
particular  exposures ;  and  to  keep  his  eyes  open  and  his  memory  alert 
to  watch  the  winds  and  the  rainfall,  and  to  acquire  a  knowledge  of 
the  climate  of  the  region  in  which  he  lives.  All  these  things,  about 
which  he  reads  in  his  text-books  of  physical  geography,  ought  to  be 
made  real  and  vital  and  full  of  meaning  to  him,  by  being  connected  with 
the  actual  facts,  which  he  can  note  and  remember  when  they  are  shown 
him,  but  which  he  probably  will  not  notice  unless  they  are  pointed  out 
to  him.  He  lives  among  them,  but  he  may  never  observe  them  (unless 
he  is  an  exceptional  boy)  until  his  attention  is  called  to  them.  Physical 
geography,  communicated  in  that  way  by  an  active-minded  and  intelli¬ 
gent  teacher,  becomes  one  of  the  best  possible  of  trainings  in  the  art  of 
observation,  an  art  which  might  appear  easy  and  natural,  but  which  in 
reality  requires  a  good  deal  of  training,  because  no  one  knows,  until  some 
incident  calls  his  attention  to  it,  how  many  of  the  iihenoroena  among 
which  he  moves  he  has  failed  to  observe. 

Thirdl}',  from  observation  the  study  of  geography  passes  into  the 
stage  of  reflection  and  combination,  that  is  to  say,  these  phenomena 
whieh  have  been  made  real  to  the  pupil  by  his  being  taught  to  observe 
them,  have  to  be  suggested  to  him  as  subjects  for  inquiry  and  brought 
into  a  casual  relation  with  one  another  in  order  that  he  may  ask  himself. 
What  has  been  the  source  of  these  facts  I  see  in  external  nature,  and  how 
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are  they  connected  with  one  another  ?  He  must  be  taught,  whenever 
lie  is  shown  a  fact  in  physical  geography,  to  inquire  into  the  cause,  and 
whenever  there  are  two  facts,  to  ask  what  relation,  if  any,  there  is 
lietween  them.  What  connection,  for  instance,  is  there  between  the 
inclination  of  the  hills,  whether  gentle  or  steep,  in  a  mountainous 
district  and  the  character  of  the  rocks  and  amount  of  rainfall  in  that 
district?  What  connection  is  there  between  the  growth  of  trees  and 
the  rainfall  and  the  prevalent  winds  ?  In  that  way  physical  geography 
will  teach  the  pupil  to  asquire  the  habit  of  looking  at  a  region  as  a 
whole,  so  that  when  there  is  any  district  which  he  has  got  to  know  by 
his  own  observation,  he  will  begin  to  reOect  and  seek  to  discover  what 
liave  been  the  physical  causes  which  have  gone  to  make  this  district 
what  it  is,  and  what  relation  exists  between  those  various  causes. 

It  is  extraordinary  how  little  most  of  us  will  observe  of  these 
matters  if  we  are  left  to  ourselves.  Ask  yourselves  how  many  people 
among  your  acquaintance  there  are  who  have  any  intelligent  knowledge 
of  the  weather,  that  is  to  say,  who  are  in  the  habit  of  observing  the 
direction  from  which  winds  come,  and  the  phenomena  of  (he  sky  which 
indicate  fair  weather  or  dull  weather  or  rain  respectively  ?  You  will  find, 
I  think,  they  are  extremely  few.  It  is  a  rare  thing  to  meet  even  a  man 
living  in  the  country  who  has  made  an  intelligent  study  of  the  weather 
and  who  constantly  observes  the  winds,  who  knows  from  what  kind  of 
wind  and  from  what  aspects  of  the  sky  certain  weather  may  or  may  not 
be  expected.  Of  course  we  all  know  that  (ho  predictions  of  the  best 
weather  prophets,  even  aided  by  barometers  and  reports  from  outlying 
signal  stations,  are  uncertain.  But,  at  the  same  time,  there  is  a  great 
difference  between  the  man  who  can  make  a  tolerable  forecast  of  what 
sort  of  weather  may  be  looked  for  on  an  afternoon  fixed  for  a  picnic, 
and  the  man  who  has  no  data  at  all  for  an  opinion,  but  thinks,  as  so 
many  people  do,  that  it  is  going  to  be  fine  at  3  p.m.,  because  the  sun  is 
shining  at  1)  o’clock  in  the  morning.  In  the  same  way,  it  is  odd  how 
very  few  people  there  are  who  notice  the  vegetation  of  the  district  in 
which  they  dwell.  One  is  often  surprised  to  find  how  few  persons 
among  those  who  are  in  a  general  way  observant  and  intelligent,  have 
noticed  that  particular  trees  and  particular  plants  and  flowers  grow 
upon  particular  kinds  of  soil,  or  under  particular  physical  conditions. 
If  you  were  to  ask,  for  instance,  one  of  your  ordinary  intelligent  friends 
who  live  in  the  country  if  he  could  tell  what  plants  are  characteristic  ot 
chalk  soils,  or  what  kind  of  soil  it  is  that  any  particular  tree — let  us  say 
a  fir  or  a  beech — prefers,  you  would  be  surprised  to  find  how  few  there 
are  who  could  give  you  an  intelligent  and  correct  answer  to  such  a 
question.  Yet  observation  of  this  kind  does  not  require  any  special 
botanical  knowledge.  There  are  persons  who  do  not  possess  that 
special  botanical  knowledge,  but  could  give  those  answers,  but  they  are 
comparatively  few.  That  is  a  third  advantage,  which  I  claim  for  the 
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study  of  geography  as  a  gateway  to  science,  that  it  may  he  made  an 
admirable  training,  not  only  in  observation,  but  also  in  reflection  upon 
the  phenomena  lying  all  round  us  in  external  nature  which  we  know 
from  an  observation  that  is  within  most  people’s  reach. 

Fourthly,  the  study  of  geography  in  this  way  adds  immeasurably 
to  the  pleasure  of  travel.  We  all  of  us  enjoy  in  increasing  measure  at 
the  present  time  opportunities  of  travel  by  land  and  sea,  and,  for  one 
person  who  crossed  the  Atlantic  from  the  continent  of  Europe  to  the 
continent  of  America  fifty  years  ago,  I  suppose  there  are  at  least  twenty 
or  thirty  who  cross  now,  while  for  one  person  who  crossed  the  channel 
to  France  fifty  years  ago,  there  are  a  hundred  now.  How  few  people 
use  adequately  the  opportunities  for  the  observation  of  physical 
phenomena,  or  indeed  for  observation  of  any  kind  which  travel  gives, 
or  who  possess  the  amount  of  knowledge  required  to  enable  them  to 
observe  properly  and  to  get  the  full  enjoyment  which  travel  is  capable 
of  yielding.  There  is  no  greater  pleasure  to  be  derived  from  travel  than 
that  of  learning  something  about  the  country  one  is  visiting.  You 
cannot  properly  understand  a  country  unless  you  have  a  knowledge  of 
the  fundamental  facts  of  its  physical  geography,  and  have  formed  the 
habit  of  observing  them.  Without  this,  you  cannot  form  a  true 
conception  of  a  country  as  a  whole.  Sometimes  I  have  fancied  it 
would  be  worth  while  to  try  and  provide  at  one  of  our  universities 
some  systematic  instruction  in  the  kinds  of  knowledge  and  skill  in 
observation  which  come  chiefly  into  play  in  travel.  There  was  a  book 
written  some  thirty  or  forty  years  ago  by  a  distinguished  friend  of 
yours  and  mine,  Mr.  Chairman,  1  mean  Francis  Gallon,  called  ‘  The 
Art  of  Travel  in  Wild  Countries,’  which  describes  a  great  number  of 
devices  which  the  traveller  will  find  useful  in  dealing  with  savage  men 
and  overcoming  difficulties  of  wild  nature.  There  is  also  another  and 
very  useful  book  of  a  similar  kind  called  ‘  Hints  to  Travellers,’  which 
has  appeared  since  and  gone  through  several  editions.  But  perhaps 
there  is  still  room  for  a  book  more  comprehensive  than  either  of  these, 
and  less  scientific  than  the  latter,  more  on  the  level  of  the  unscientific 
mind,  taking  in  some  matters  which  do  not  belong  to  physical  science  at 
all.  Such  a  book  might  suggest  to  travellers  or  tourists  how  to  observe 
the  relation  of  the  rocks  to  the  scenery,  what  the  relation  of  the  rocks  is  to 
the  vegetation,  what  the  relation  of  the  climate  to  the  vegetation,  and  how 
to  estimate  the  productive  capacity  of  a  country,  how  to  learn  something 
about  its  races,  about  its  antiquities,  about  its  economic  conditions,  and 
about  its  languages  or  dialects.  When  one  takes  a  long  ocean  voyage, 
one  is  surprised  to  find  how  small  a  number  of  persons  there  are  on 
board  who  know  anything  of  trade  winds  or  luonsoons  or  ocean 
currents,  other  than  the  now  familiar,  yet  often  not  very  well  understood. 
Gulf  Stream.  Yet  how  much  such  a  knowledge  adds  to  the  pleasure  of 
travel.  Such  a  book  might  be  elementary  enough  to  be  fit  for  persons 
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possessing  no  special  mastery  either  of  science  or  of  history.  It  would 
not  replace  either  of  the  books  I  have  referred  to,  but  it  might  bo  useful 
to  a  somewhat  wider  public. 

I  now  come  to  the  second  of  the  three  aspects  of  geographical  science 
— to  geography  regarded  as  the  key  to  history.  The  conception  of  that 
relation  has  now  become  so  familiar  an  idea  that  it  is  not  necessary  to 
go  into  it  in  any  detail.  Everybody  has  come  to  realize  the  important 
part  which  physical  environment  plays  in  the  development  of  mankind, 
not  only  of  mankind  as  a  whole,  but  of  every  particular  race  of  man¬ 
kind,  of  every  nation,  and  of  every  state.  You  have  books  like  the 
new  ‘  Universal  History,’  by  Dr.  Helmolt,  which  devote  themselves 
to  treating  history  from  this  {)oint  of  view,  and  showing  how  it  may  be 
regarded  as  being  the  outcome  of  the  physical  environment  in  which 
man  as  a  whole,  and  the  different  races  and  communities  of  man,  have 
found  themselves  placed.  This  way  of  looking  at  history  has  only 
recently  become  common,  and  the  fact  is  remarkable  when  one  considers 
that  the  influence  of  nature  upon  man  must  have  been  present  to  the 
minds  of  reflective  men  from  remote  times.  One  finds  isolated  remarks 
on  the  subject  even  in  the  ancient  philosophers  and  historians,  so  it  is-  a 
little  surprising  that  it  is  only  quite  recently,  to  the  best  of  my  recollec¬ 
tion,  that  historians  have  begun  to  treat  the  physical  phenomena  of 
a  country  seriously  and  systematically  as  a  very  imjKjrtant  element  in 
the  development  of  that  country.  Now,  speaking  from  recollection,  1 
think  that  Gibbon,  for  instance,  makes  few  and  scanty  references  to  the 
physical  phenomena  of  the  regions  over  which  his  splendid  survey  of 
the  passage  from  the  Old  World  to  the  New  led  him.  If  one  takes  a 
still  more  brilliant  ornament  of  the  eighteenth  centur}’,  Montesquieu, 
one  of  the  most  fertile  and  ingenious  minds  that  ever  approached  histori 
cal  inquiries,  even  he  makes  comparatively  slight  use  of  the  relations 
of  nature  to  man.  You  will,  of  course,  in  these  and  other  great  writers, 
find  occasional  remarks  which  show  that  the  relation  was  not  absent 
from  their  minds,  but  they  do  not  seem  to  have  grasped  it  as  a  whole 
or  presented  it  with  anything  like  the  completeness  with  which  a  modern 
philosopher  or  historian  would  think  it  necessary,  to  explain  the  influ¬ 
ence  on  man  of  his  physical  environment.  One  younger  contemporary 
of  Gibbon  occurs  to  me  who  had  ideas  on  the  subject.  I  mean  the 
traveller,  Volney.  In  his  book  about  America,  which  he  visited  shortly 
after  the  revolutionary  war,  he  has  made  several  rather  striking  remarks, 
which  show  that  ideas  of  this  kind  were  beginning  to  make  their 
way.  No  doubt  there  are  many  other  thinkers  in  whose  works  you 
will  find  indications  of  this  w-ay  of  looking  at  historj’ ;  but  it  has 
been  reserved  for  otir  own  time  to  realize, the  extreme  importance  which 
environment  possesses  as  an  historical  factor.  And  yet,  after  all,  there 
was  Herodotus.  Herodotus,  more  than  twenty-three  centuries  ago,  was 
equally  an  historian  and  a  geographer,  although  he  did  not  bring  the 
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tw^o  things  into  regular  scientific  connection,  but  any  one  can  see  that 
be  was  equally  interested  in  both,  and  he  was  just  as  anxious  to  describe 
the  physical  conditions  of  the  country  as  to  give  an  account  of  its 
history  and  people. 

We  are  now  all  agreed  that  geography  is  the  foundation  of  history, 
andj  that  the  historian  must  know  geography.  It  is  perhaps  not 
equally  necessary  that  the  geographer  should  know  history.  At  the 
same  time  a  geographer  may  gain  a  great  deal  by  knowing  some¬ 
thing  of  history,  and  some  branches  of  his  subject  will  remain  incom¬ 
plete  unless  he  possesses  that  knowledge.  Without  pursuing  the 
subject  into  detail,  it  may  serve  to  illustrate  the  proposition  that 
geography  is  the  key  to  history  if  I  mention  some  branches  of 
history  upon  which  geography  pours  a  direct  and  illuminating  light. 
One  of  these,  for  instance,  is  ethnography.  The  whole  study  of  the 
races  of  mankind  and  their  connections  with  one  another,  and  their 
mingling  and  blending  with  one  another,  and  their  passage  from  one 
part  of  the  Earth’s  surface  to  another,  evidently  depends  upon  a  know¬ 
ledge  of  geography,  and  in  particular  of  physical  geography,  because 
it  is  these  physical  conditions  that  have  influenced  the  movements  and 
blendings.  So  linguistic  history,  which  is  almost  a  branch  of  ethno¬ 
graphy,  is  another  subject  on  which  the  geographer  can  throw  light. 
Or  take  the  case  of  military  history,  itself  a  branch  of  political  history, 
and  consider  how  much  physical  geography  has  to  tell  the  student  of 
wars  and  campaigns  about  the  importance  of  lines  of  communication, 
the  significance  of  mountain  ranges  and  rivers,  the  places  available  for 
fortification,  whether  by  seas  or  rivers,  or  on  hills.  You  will  see  at 
once  that  a  knowledge  of  the  physical  geography  of  a  country  is  essential 
to  the  man  who  studies  military  history  in  a  scientific  spirit.  Then  if 
jou  come  to  that  large  branch  of  history  for  which  we  have  no  satis¬ 
factory  English  name,  it  is  what  the  Germans  call  Kulturgeschichte, 
the  history  of  the  social  and  economical  progress  of  man,  the  history  of 
the  kind  of  culture  which  expresses  itself  in  social  life  and  artistic  life, 
and  the  development  of  letters  and  learning  and  science — that  branch 
again  is,  of  course,  intimately  connected  on  many  sides  with  the  physical 
environments  of  the  coiintries  in  which  a  civilization  has  been  developed. 
You  may  find  in  such  a  book,  for  instance,  as  Mr.  Payne’s  recently 
published  ‘History  of  the  Xew  World  called  America,’  how  the  whole 
bistory  of  the  aboriginal  American  peoples,  and  especially  of  those  who 
early  attained  to  a  certain  measure  of  civilization,  can  be  treated  most 
profitably  in  connection  with  the  physical  conditions  under  which  they 
lived,  and  under  which  the  latter  outstripped  their  fellows.  A  particular 
branch  of  this  subject,  which  illustrates  very  well  what  I  mean,  is 
the  history  of  architecture.  This  history,  which  might  seem  to  bo 
comparatively  far  removed  from  physical  geography,  is  intimately  con¬ 
nected  with  it.  One  of  the  points  in  which  it  is  connected  is  in  the 


rocks  which  furnish  building-stones,  and  in  the  diflferent  character  im¬ 
pressed  upon  the  buildings  in  any  district  by  the  materials  which  are 
at  the  builder's  disposal.  Another  side  is  climate.  Climate  has  had 
an  influence  on  architecture  in  determining  the  shape  and  covering  of 
buildings,  and  also  in  determining  the  nature  of  the  carving  and  exterior 
ornaments  that  it  was  worth  w'hile  to  put  upon  the  buildings,  because 
in  some  climates  decorations  soon  perish,  while  in  others  they  remain 
fresh  and  clear  during  many  centuries.  Further,  of  course,  a  very 
interesting  side  of  the  history  of  architecture  is  the  history  of  the  rela¬ 
tion  of  the  architecture  of  one  people  or  political  community  to  the 
architecture  of  another,  and  the  influence  which  the  architecture  of 
one  community  has  exercised  upon  that  of  another.  I  remember,  for 
instance,  how  often  the  late  Mr.  Freeman  used  to  insist  on  the  import¬ 
ance  of  what  he  called  the  Burgundian  type  of  architecture.  It  is  one 
of  the  types  which,  until  he  made  it  familiar  to  us,  had  almost  passed 
out  of  our  minds,  and  jet  it  is  perfectly  true  that  one  does  find  in  cer¬ 
tain  districts  on  both  sides  of  the  Alps  interesting  traces  of  a  common 
type,  which  become  explicable  when  one  remembers  what  the  former  poli¬ 
tical  conditions  of  these  countries  were.  When  one  begins  to  consider 
the  former  political  conditions,  one  is  naturally  led  to  ask  what  were 
the  physical  causes  under  which  they  arose.  Notice  further  that  there 
is  an  extremely  interesting  aspect  under  which  geography  ought  always 
to  l>e  studied  in  relation  to  history,  and  that  is  the  change  in  relation 
of  man  to  his  environment  between  earlier  and  later  times.  This  is  a 
special  point,  which  I  will  do  no  more  than  indicate,  but  you  will  see 
how  interestingly  it  might  be  worked  out.  While  man  is  still  in  his 
primitive  stage,  not  yet  civilized,  he  is  in  entirely  different  relation  to 
natural  conditions  from  that  which  he  bears  when  he  has  invented  arts 
and  sciences,  and  when  he  has  become  master  of  the  forces  of  nature. 
In  his  primitive  state,  defence  against  wild  creatures  and  ease  of  pro¬ 
curing  food  were  bis  great  necessities,  but  in  his  more  advanced  stage 
it  is  the  faeility  wherewith  he  can  obtain  a  supply  of  those  forces  of 
nature  which  he  can  bend  and  use  for  his  own  purposes  that  becomes 
the  most  active  agent  in  advancing  his  further  progress. 

There  is  also  one  aspect  of  the  relations  of  geography  and  history 
which  is  of  great  importance,  and  that  is  the  history  of  geographical 
discovery.  We  do  not  always,  in  our  teaching  of  history,  give  quite 
enough  importance  to  making  the  pupil  realize  the  quantity  of  geo¬ 
graphical  knowledge  which  was  possessed  at  different  periods  of  the 
Earth’s  history  by  the  various  peoples  who  inhabited  it.  Many  a 
young  man  may  go  through  the  university  course  having  realized  very 
imperfectly  what  was  the  amount  of  geographical  knowledge  that  was 
possessed  by  the  ancient  world  at  different  epochs,  and  {similarly  the 
steps  by  which  geographical  discoveries  since  the  days  of  the  Portuguese 
in  the  middle  of  the  fifteenth  century  have  been  advanced.  It  adds  much 
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to  the  interest  of  study,  and  it  explains  many  of  the  phenomena  of 
history,  to  make  the  pupil  at  every  stage  of  his  progress  have  a  picture 
of  the  world  as  then  known  before  his  mind,  and  to  realize  where  it 
was  that  darkness  lay  and  on  what  points  light  bad  from  time  to  time 
fallen  during  the  long  progress  from  the  days  of  Homer  to  our  own,  in 
the  discovery  of  the  various  continents  and  oceans  of  the  world.  For 
that  purpose  we  want  a  greater  number  of  historical  maps  in  our 
atlases  than  we  generally  possess,  and  I  am  sure,  on  the  walls  of  a 
college  lecture-room,  nothing  could  be  more  serviceable  than  to  have 
these  constantly  displayed  before  the  pupil.  It  may  be  that  in  the 
l)est  historical  schools  this  is  now  done.  It  was  not  so  twenty  or 
thirty  years  ago. 

Lastly,  the  third  aspect  in  which  geography  comes  into  education, 
or  rather  the  third  of  the  aspects  that  I  am  asking  you  to  consider,  for 
there  are  doubtless  other  aspects,  is  that  in  which  it  is  regarded  as 
the  basis  of  commerce.  Commerce,  reduced  to  its  simplest  terms,  is 
an  exchange  of  products,  and  both  the  maker  of  any  article  and  the 
exporter  of  that  article  ought  to  know  where  each  article  can  best  be 
produced,  whence  the  raw  materials  used  in  manufacture  come,  which 
are  the  places  best  adapted  for  manufacture,  and  where  are  the  best 
markets.  To  use  the  words  of  Virgil,  the  merchant  ought  to  know 
quid  quaeque  ferat  regis  ft  quid  quueque  rfcusft,  what  each  country  bears 
and  what  each  country  refuses  to  bear.  He  ought  to  know  what  are 
the  conditions  under  which  the  product  can  be  obtained,  what  are  the 
conditions  of  labour  that  determine  the  getting  of  it  and  the  transport¬ 
ing  of  it,  what  are  the  markets,  wTiether  near  or  distant,  in  which  it 
may  best  be  disposed  of  and  where  requirements  affect  its  production, 
and  what  are  the  lines  of  communication  and  transport  along  which 
it  can  best  (most  swiftly  and  profitably)  be  carried,  whether  by  sea  or 
land. 

This  commercial  side  of  geography  has  two  aspects.  It  may  be 
considered  either  as  a  question  of  ihe  direct  and  immediate  utility 
which  it  has  for  the  manufacturer  or  the  exporting  merchant,  or  it  may 
be  considered  as  tending  to  aid  in  the  general  expansion  of  bis  views 
and  his  comprehension  of  the  financial  and  commercial  conditions  of 
the  world.  Of  course  it  is  true  that  a  manufacturer  or  an  exporter 
will  primarily  rely  upon  the  direct  reports  which  he  receives  from  his 
agents  abroad.  Every  considerable  manufacturer  or  exporter,  as  the 
case  may  be,  will  probably  have  an  agent,  or  at  any  rate  some  adequate 
source  of  information,  although,  no  doubt,  our  merchants  have  not  yet 
done  all  they  ought  to  do  in  providing  themselves  with  such  means  of 
information  concerning  the  different  markets  of  the  World,  so  that  they 
may  know  whence  they  can  best  obtain  their  materials,  and  whither 
best  send  their  manufactured  products.  Although  it  is  chiefly  upon 
these  direct  reports  by  trained  observers  on  the  spot  that  the  merchant 
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will  rely,  he  will  comprehend  the  whole  subject  a  great  deal  better  if 
he  has  acquired  a  general  mastery  of  the  commercial  geography  of  the 
world,  if  he  knows  the  prdducing  areas  and  the  markets  and  the  lines 
of  transport  as  a  whole.  A  great  commercial  man,  whether  he  be  a 
;^reat  manufacturer  or  whether  he  be  a  great  exporter,  can  develop  for 
himself  certain  lines  of  commercial  action  ;  he  can  frame  a  large  policy 
upon  which  he  can  conduct  his  operations.  In  the  same  way  as  a 
general  would  determine  where  to  distribute  his  forces,  so  he  will  con¬ 
sider  where  he  can  best  get  the  materials  he  wants  and  to  what  markets 
he  ought  to  send  them.  His  wider  knowledge  of  the  world  as  a 
whole  will  enable  him  to  take  not  only  a  more  intelligent,  but  a  more 
practical  and  serviceable  view  of  what  ought  in  each  particular  case 
to  be  attempted.  His  policy  will  of  course  frequently  need  to  be 
varied.  It  will  never  do  for  a  man  holding  so  important  a  position  to 
rely  upon  what  he  has  learnt  years  before,  because  the  conditions  are 
ionstantly  changing.  What  is  needed  is  that  he  should  have  a  due 
conception  of  the  magnitude  and  complexity  of  the  subject,  and  of  the 
proper  methods  that  must  be  brought  to  the  study  of  them.  In  this 
way  geography  may  be  said  to  become  a  branch  of,  or  a  sister  science 
with,  economic  science. 

I  have  felt  for  many  years,  and  indeed  have  taken  many  occasions 
of  urging,  that  modern  commerce,  whether  it  be  regarded  as  an  ex¬ 
change  of  commodities,  or  be  studied  from  the  side  of  production  or 
the  side  of  finance,  has  now  become  a  subject  which  ought  to  receive 
full  university  recognition.  It  is  a  subject  which  is  quite  worthy  of 
being  treated  in  a  philosophical  and  scientific  way,  and  of  having  a  place 
in  the  curricula  of  all  our  universities.  That  was  recognized  some 
little  time  ago  at  Liverpool.  The  University  College  there  started 
.some  classes  on  a  small  scale,  but  still  with  the  due  appreciation  of 
the  principle  I  have  been  endeavouring  to  set  forth.  Those  classes  are 
giving  young  commercial  men  an  education  in  what  might  be  called 
commercial  science.  I  believe  the  same  thing  is  being  done,  or  going 
to  be  done,  at  Birmingham,  and  probably  elsewhere.  It  is  most  satis¬ 
factory  to  know  that  geography  in  its  relation  to  economics  is  now 
receiving  great  attention  at  the  London  School  of  Economics,  which 
has  now  become  one  of  the  schools  of  the  new  teaching  University  of 
London.  I  learn  from  the  director  of  the  School  that  these  classes  are 
well  attended,  and  that  recognition  is  being  given  by  the  university 
authorities  to  geography  not  only  in  connection  with  physical  science,* 
but  also  in  connection  with  economics  and  history. 

The  aspects  in  which  I  have  been  endeavouring  to  regard  the 
teaching  of  geography  are  perhaps  rather  fitter  for  a  university  or  for 

•  This  is  a  mistake.  Geography  is  not  recognized  except  in  the  Faculty  of 
Ficonomics.  Of  course  certain  a8p<-cts  of  physical  geography  are  required  in  gi'ology, 
but  that  is  very  different  from  a  full  recognition  of  geography  as  a  science. — Kdiior. 
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advanced  scholars  than  they  are  for  a  school.  At  the  same  time  much 
may  be  done  even  in  school  for  pupils  between  the  ages  of  fourteen 
and  sixteen.  There  is  all  the  difference  in  the  world  between  being 
“  elementary  ”  and  being  “  superficial.”  I  would  not  suggest  that  sohools 
should  deal  with  the  subject  if  only  a  superficial  treatment  could  be 
given  to  it,  but  I  believe  that  even  elementary  knowledge  may  be  made 
profitable,  provided  that  it  is  always  given  in  close  connection  with 
facts  which  the  pupil  can  be  taught  to  observe  for  himself  and  to  reflect 
on  for  himself,  and  not  as  a  mere  string  of  data  to  be  carried  in  the 
memory.  Let  us,  however,  remember  in  all  these  discussions  about 
commercial  teaching,  that  neither  it  nor  any  other  professional  subject 
must  bo  suffered  to  interfere  with  the  giving  of  a  general  stimulative 
liberal  education.  Of  course  the  more  you  can  teach  in  school,  so  long 
as  pupils  thoroughly  understand  it,  the  better;  but  you  cannot  specialize 
to  any  great  extent  with  boys  who  are  going  to  leave  school  at  the  age 
of  fifteen  or  sixteen.  It  is  necessary  to  lift  up  one’s  voice  against  that. 
But  when  you  deal  with  young  men  who  are  going  to  remain  at  a 
higher  secondary  school  till  they  are  seventeen  or  eighteen,  or  are 
studying  at  the  university',  you  are  dealing  with  a  class  from  whom 
will  he  drawn  the  upper  officers  and  the  what  may  he  called  general 
staff  of  the  army  of  industry,  and  you  cannot  give  too  much  pains  and 
thought  to  enlarging  their  views  of  professional  branches  of  instruction, 
and  giving  them  an  intelligent  conception  of  the  phenomena  with  which 
they  will  be  concerned  in  their  business  life.  A  large  part  of  those 
deficiencies  in  the  scientific  commercial  aptitudes  of  business  men  which 
we  hear  commented  on,  springs  from  the  disregard  of  the  needs  of  those 
who  are  going  to  step  into  the  position  of  the  heads  of  leading  firms. 
You  can  hardly  overrate  the  importance  in  the  conduct  of  any  large 
business,  be  it  a  manufacturing  or  he  it  a  mercantile  house,  of  the 
possession  of  a  wide  and  intelligent  knowledge  of  the  financial  and 
economic  phenomena  of  the  modem  World.  If  you  have  at  the  head 
of  the  great  businesses,  of  which  there  arc  so  many  in  this  country, 
men  who  have  been  thoroughly  trained  to  observe  these  things  and  to 
look  at  them  in  a  scientific  way,  you  will  have  done  a  great  deal 
towards  helping  us  to  maintain  our  place  among  the  commercial  nations 
of  the  World. 

I  had  thought  over  a  number  of  bints  that  might  he  given  about 
methods  useful  in  geographical  teaching,  but  I  have  come  to  the  con¬ 
clusion,  especially  since  reading  your  excellent  organ,  the  Geographical 
Teacher,  that  it  is  not  likely  1  should  be  able  to  say  anything  that 
has  not  already  occurred  to  the  minds  of  some  of  you.  I  am  glad  to  sec 
there  is  a  movement  for  the  education  of  our  examiners.  They  are  by 
no  means  abreast  of  the  day  in  the  kind  of  questions  they  often  put,  and 
it  would  be  a  great  stimulus  to  the  teachers  of  geography  if  they  were 
to  find  that  examinations  turned  more  frequently  upon  the  intelligence 
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of  the  pupil,  and  upon  his  mastery  of  the  relations  of  facts  to  one 
another,  rather  than  upon  the  answering  of  questions  for  which  he 
must  trust  to  his  memory  alone.  The  best  teachers  have  now  realized 
the  importance  of  endeavouring  to  familiarize  pupils  with  natural 
objects,  and  I  hope  you  will  not  omit  any  opportunity  of  pressing  even 
cycling  excursions  into  your  service,  and  of  taking  boys,  as  they  do 
in  Germany,  upon  tours  by  which  they  can  learn  more  of  the  physical 
aspects  of  the  country  than  they  can  learn  from  books.  Perhaps  you 
might  do  more  than  is  generally  done  to  encourage  the  reading  of 
books  of  travel.  Noting  the  absorbing  devotion  which  boys  now  show 
to  journals  which  contain  reports  of  cricket  and  football  matches,  one 
is  disposed  to  fear  that  the  private  reading  of  boys,  which  largely  used 
to  consist  in  reading  books  of  history  and  books  of  travel,  is  perhaps 
not  quite  so  general  as  it  was  some  thirty  or  forty  years  ago.  I  am 
quite  sure  that  nothing  helps  a  boy  more  to  take  an  interest  in 
geography  than  if  he  forms  a  taste  for  books  of  travel,  and  if  his 
teacher  encourages  him  to  do  so,  and  talks  to  him  about  what  he 
has  read.  I  am  glad  to  think  your  Association  has  begun  to  receive 
so  much  support,  and  now  sees  such  a  useful  field  opening  before  it. 
May  I,  in  conclusion,  express  to  the  meeting,  and  in  particular  to  you, 
Mr.  Freshfield,  who  have  done  so  much  for  geographical  science  as  a 
traveller,  and  have  so  frequently  and  forcibly  dwelt  upon  the  value  of 
geography  in  education,  my  hearty  sympathy  with  your  efforts  and  my 
hopes  that  they  may  be  crowned  with  success. 
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A  Study  ix  Commkkcial  Gkoqkapmy. 

By  Colonel  OEORGE  EARL  CHURCH,  M.  Am.  Soc.  C.E. 

Duniso  the  first  half  of  the  sixteenth  century,  it  seemed  as  if  nature 
herself  could  not  withstand  the  strenuous  efforts  of  the  Spanish  con- 
quistadores  to  find,  within  the  tropics,  a  strait  connecting  the  Atlantic 
and  Pacific  oceans.  The  quest  was  fruitless ;  but  it  fell  to  the  lot  of 
^lagellan  to  discover,  far  to  the  south,  the  one  break  in  the  mountain 
barrier  which  stretches  from  the  Arctic  ocean  to  Cape  1  lom.  This  rent 
in  the  Andes  is  310  miles  long,  measured  by  its  windings.  If  to  the 
violent  currents  we  add  the  furious  and  enduring  gales  which  swee]i 
through  its  western  half  from  the  Pacific  ocean,  we  may  understand 
why  the  Straits  of  Magellan  have  always  been  a  terror  to  navigators, 
especially  to  those  going  westward.  It  was  not  until  the  famous 
voyage  of  Le  Maire  and  Schouten,  in  161.5-lG,  that  the  Cape  Horn 

•  Map,  p.  317. 
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route  was  discovered ;  thenceforth  sailing  vessels  found  it  comparatively 
easy  to  round  the  southern  extremity  of  America. 

It  does  not  appear  probable  that  any  very  useful  purpose  could  be 
served  by  interoceanic  communication  across  Patagonia  between  the 
Straits  of  Magellan  and  40°  S.  lat. ;  not  so,  however,  a  little  further  to 
the  north,  where  the  Neuquen  extension  of  the  Southern  railway  of 
Buenos  Ayres  has  already  nearly  reached  the  eastern  foothills  of  the 
Andes,  and  ]>romises,  ultimately,  to  have  its  terminus  on  the  Pacific 
coast,  probably  at  the  port  of  Talcahuano.  Such  an  extension  would 
put  the  best  port  of  the  Argentine  Bepublic,  Bahia  Blanca,  within 
reach  of  the  Pacific  ocean  by  about  1*00  miles  of  railway,  crossing  the 
Andes  by  a  pass  about  7000  feet  above  sea-level.  From  30°  S.  lat.  the 
passes  of  the  Andes  rapidly  become  lower  going  southward  ;  but  north 
of  this  latitude  they  gradually  increase  in  height,  and,  between  36°  and 
27°,  the  lowest  is  the  Uspallata,  12,654  feet,  and  the  lowest  between  27° 
and  23°  is  13,911  feet.  In  the  following  915  geographical  miles,  as  far 
north  as  7°  45'  S.  lat.,  there  are  twenty-eight  transitable  passes,  very 
few  of  which  are  of  practical  use,  their  average  height  above  the  sea 
being  15,350  feet,  while  the  lowest  one,  about  lat.  23°,  is  12,983  feet. 
The  carrying  of  an  interoceanic  railway  across  South  America  through 
any  pass  north  of  36°,  if  we  except  the  one  under  construction  over  the 
Us])allata,  and  a  ]>ossible  one  to  connect  the  Argentine  railway  system 
with  Copia{>6,  in  Chile,  would  not  be  within  the  limits  of  reasonable 
engineering  and  finance ;  and  not  until  South  America  is  densely  popu¬ 
lated  would  there  1>e  any  raison  d'etre  for  such  a  line  north  of  the  lati¬ 
tude  of  Copiapo.  It  may,  however,  be  that  some  of  the  Argentine  rail¬ 
ways  in  the  province  of  Buenos  Ayres  may  find  their  way  to  the  Pacific 
coast.  The  “  Trans- Andine  ”  now  lacks  but  43  miles  to  form  a  con¬ 
nection  with  the  Chilian  lines,  and  thus  complete  a  through  route 
between  Buenos  Ayres  and  the  port  of  Valparaiso,  a  total  distance  of 
881  miles,  of  which  760  are  in  the  Argentine  Bepublic,  and  121  in 
Chile.  The  summit  tunnel  at  the  Uspallata  pass  is  10,460  feet  above 
sea-level.  When  opened  to  traffic,  this  railway  must  have  a  marked 
and  beneficial  effect  upon  the  friendly,  political,  and  commercial 
relatione  of  the  two  countries.  Its  value  for  passenger  traffic  and  local 
trade  must  be  great,  but  we  may  be  allowed  to  doubt  if  European 
merchandise,  other  than  goods  of  great  value,  and  requiring  rapid 
transit,  irrespective  of  cost,  can  afford  to  take  this  route  to  Chile  in 
preference  to  that  by  the  Straits  of  Magellan,  although  some  European 
and  Asiatic  goods  may  find  their  way  from  Valparaiso  across  the  Andes 
to  Mendoza  and  the  western  Argentine  territory. 

The  railways  which  have  scaled  the  Cordillera  from  the  Pacific 
coast  into  Bolivia  and  Peru  luay  be  regarded  as  local  lines,  which  never 
will  become  transcontinental,  except  perhaps  in  connection  with  affluents 
of  the  river  Amazon.  The  Antofagasta  railway  might  be  extended 
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from  Oniro  to  Cochabamba,  and  thence  to  the  Chapare,  C'himore,  or 
Secure  branch  of  the  Mamore  affluent  of  the  river  Madeira.  liy  some 
tiOO  miles  of  fluvial  navigation,  the  falls  of  the  Madeira  would  then  be 
reached,  where  a  further  length  of  railway  would  be  required  to  make 
the  portage  of  the  263  miles  of  river  barred  by  nineteen  formidable 
rapids  and  cataracts.  From  the  lower  fall,  San  Antonio,  to  the  sea, 
1533  miles,  there  is  no  obstacle  to  safe  and  easy  navigation  for  large 
river-steamers ;  while  in  the  rainy  months  this  fall  may  be  reached 
by  ocean  craft  drawing  20  feet  of  water. 

In  Peru  the  difficulties  encountered  in  descending  the  Atlantic 
slope  of  the  Andes  are  enormous.  Vast  capital  would  be  required  to 
overcome  them,  and  he  must  be  a  bold  engineer,  careless  of  the  relations 
of  engineering  to  productive  expenditure,  who  can  recommend  the 
carrying  of  any  of  the  existing  Peruvian  railways  down  the  Andes 
into  the  Amazon  valley.  The  lowest  pass  of  the  Peruvian  Cordillera 
is  in  7°  45'  S.  lat.,  and,  according  to  Raimondi,  is  but  7170  feet  above 
sea-level.  It  cannot  serve  for  interoceanio  communication ;  for  could  a 
railway  be  carried  across  the  interminable  tangle  of  profound  gorges 
into  which  the  whole  mass  of  the  Andes  is  broken  on  this  parallel  of 
latitude,  it  would  have  to  be  extended  past  the  pongos  of  the  river 
Marahon  to  Achual  point,  east  of  the  Pongo  of  Manseriche,  where  the 
Maranon  breaks  free  from  the  mountains.  Achual  point,  2786  miles 
from  the  sea,  can  be  reached  by  vessels  drawing  14  feet  of  water  at 
all  seasons,  but  large  ocean  steamers  can  ascend  the  Amazon  to  Iquitos 
within  486  miles  of  Achual  point. 

Ecuador  oflers  fewer  obstacles  than  Peru  to  iuteroceanic  communica¬ 
tion.  Many  travellers  who  have  crossed  the  continent  have  taken  the 
route  from  Guayaquil  to  Quito,  and  thence  down  the  Napo  river,  which 
drains  the  slopes  of  the  gigantic  volcanoes  Antisana.  Sincholagua. 
Cotopaxi,  and  Cayambe,  the  last  almost  cut  by  the  equatorial  line ; 
but  this  route  is  not  the  best  for  a  railway,  and,  if  ever  connection  be 
established  with  Amazon  navigation,  it  will  probably  be  across  southern 
Ecuador,  and  down  either  the  Pastaza  or  Morona  river.  These  have 
been  the  field  of  numerous  explorations  with  the  vain  hope  of  finding 
one  of  them  sufficiently  navigable  for  purposes  of  trade  between  Ecuador 
and  Brazil. 

A  railway  is  now  under  construction  from  the  Gulf  of  Guayaquil 
across  the  Chimbo  and  Palmira  passes  of  the  Andes,  probably  the  most 
difficult  piece  of  engineering  ever  attempted  in  South  America.  The 
summit  height  of  the  railway,  at  a  tunnel  half  a  mile  long,  is  10,600 
feet  above  sea-level,  the  Palmira  pass  being  12,200.  From  Guayaquil 
to  Quito,  the  distance  by  rail  will  be  286  miles.  'Phe  tableland  has  been 
reached,  and  115  miles  are  nearly  ready  for  traffic.  It  is  anticipated 
that  the  entire  railway  will  be  opened  to  Quito  by  July,  1902.  Some  40 
miles  of  the  part  already  built  has  gradients  of  4  per  cent.,  and  over  5 
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miles  are  5^  per  cent.  The  sharpest  curves  are  191  feet  radius. 
Through  the  towns  of  Rio  Bamba  and  Ambato,  which  are  stations  on 
this  line,  run  branches  of  the  Pastaza  affluent  of  the  Amazon.  It  would 
be  of  much  commercial  interest  were  the  railway  company  to  carry  a 
rough  preliminary  survey  down  the  Pastaza  or  Morona,  to  see  if  they 
can,  by  the  construction  of  a  branch  line,  reach  a  point  accessible  to 
Amazon  river-steamers  ;  otherwise  their  railway  will  serve  entirely  for 
the  local  development  of  the  productive  inter-Andean  valle3‘s  and  arid 
plateaux  of  Ecuador. 

The  easiest  and  shortest  transcontinental  route  which  could  be 
opened  between  Patagonia  and  Colombia  would  be  from  a  port  in  north¬ 
west  Ecuador,  from  which  the  Andean  tableland  could  be  reached  by 
rising  to  7300  feet  above  sea-level,  and  thence,  through  the  eastern  chain 
of  mountains,  descend  to  the  head  of  navigation  on  the  I^a  branch  of 
the  Amazon.  Crevaux  ascended  the  Iga,  day  and  night,  in  a  steamer 
drawing  6  feet  of  water  to  Cuemby,  and  did  not  find  a  single  rapid. 
Cuembj’  is  800  miles  above  the  mouth  of  the  river,  and  only  200  miles 
distant  in  a  straight  line  from  the  Pacific  ocean.  It  is  difficult,  how¬ 
ever,  to  understand  what  important  advantages  would  be  gained  by  the 
opening  of  such  an  interoceanic  highwaj’.  It  seems  to  be  too  far  north  to 
be  of  any  great  value  to  the  commercial  development  of  South  America. 

The  idea  of  a  transcontinental  avenue,  crossing  from  the  Pacific 
ocean  to  any  of  the  navigable  branches  of  the  river  Orinoco,  may 
be  dismissed  as  impracticable:  the  Occidental,  Central,  and  Oriental 
mountain  chains  of  Colombia,  with  their  deep  intervening  gorges, 
would  always  have  to  be  crossed  at  a  right  angle,  and  the  descent  of 
the  storm-worried  slope  of  the  Andes  to  a  point  on  some  affluent  of  the 
Orinoco,  within  reach  of  the  Atlantic  by  craft  of  reasonable  size,  would 
be  an  engineering  and  financial  operation  as  gigantic  as  it  would  be 
unproductive. 

We  now  come  to  the  most  interesting  region  of  the  Western  con¬ 
tinent,  so  far  as  geography  is  concerned — Panama,  Costa  Rica,  and 
Nicaragua,  which  once  formed  part  of  a  vast  archipelago,  where,  wind¬ 
ing  among  its  islands,  the  Caribbean  sea  connected  with  the  Pacific 
ocean.  This  region  is  now  scored  by  numberless  torrential  rivers,  and 
is  everywhere  covered  by  thick  tropical  forests,  fallen  trees,  thorny 
vines,  and  dense,  tangled  jungle  hiding  vast  and  pestiferous  swamps 
among  the  mountain  ridges  and  chaos  of  highlands  and  hills.  From 
the  Andes,  north-west,  as  far  as  Puertobelo,  low  sierras,  from  500  to 
2700  feet  high,  border  the  Atlantic  coast,  but  break  down  a  little  later 
at  the  Chagres  river  along  the  line  of  the  projected  Panama  canal. 
Here  the  summit  between  the  two  oceans  is  only  about  300  feet  eleva¬ 
tion  above  sea-level ;  but  thence  towards,  and  pushing  into,  Costa  Rica 
the  country  gradually  rises  again,  filling  the  isthmus  with  complex 
mountain  masses  having  a  maximum  height  of  7000  feet.  West  of 
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Montijo  bay,  a  massive  counterfort  forms  the  peninsula  of  Aznero,  with 
headlands  rising  to  3000  feet.  From  the  northern  slope  of  the  state 
of  Panama,  149  short  rivers  empty  into  the  Atlantic,  and,  from  the 
southern  one,  320  flow  to  the  Pacific  ocean. 

Across  Costa  Rica,  between  its  northern  volcanic  section  of  moun¬ 
tains  and  the  more  regular  Talamanca  range,  which  extends  to 
the  isthmus  of  Panama,  is  a  depression  (about  20  miles  broad  from 
9°  40'  to  10°  N.  lat.)  a  little  less  than  5000  feet  altitude  at  the  water- 
parting.  Eastward  from  this,  the  tumultuous  river  Reventazon  flows 
to  the  Atlantic  through  a  deeply  eroded  valley,  up  which  the 
Costa  Rica  railway  climbs;  and  westward  to  the  Pacific,  flows  the 
little  river  Pirris.  Bounding  the  depression  on  the  south,  the  ChirriiK) 
Grande  mountains  semi  off  two  immense  flanking  counterforts,  one 
to  the  Atlantic,  one  to  the  Pacific  coast.  This  transverse,  lofty, 
precipitous  barrier  almost  forbids  communication  between  the  northern 
and  southern  halves  of  Costa  Rica,  both  of  which  present  lines  of 
mountain  masses  instead  of  serrated  crests,  which  rise  at  times  to 
above  11,<hi0  feet  altitude.  In  the  northern  section  are  the  twin 
volcanoes  of  Turialba,  11,017  feet,  and  Irazu  11,200;  then  come  the 
volcanic  masses  of  Barba,  9335,  and  Poas,  8075  feet,  and  thence  the 
irregular,  broad,  and  volcano-dotted  chain,  about  6<i  geographical  miles 
long,  extending  north-west  and  gradually  breaking  down  until  lost 
at  the  river  Sapoa,  one  of  the  boundaries  between  Costa  Rica  and 
Nicaragua.  This  chain  is  of  eruptive  origin,  basalts  and  trachites 
predominating ;  but  extensive  sedimentary  rucks  are  found  on  its  slopes, 
as  well  as  vast  louse  deposits  of  buulders,  clay,  earth,  and  volcanic 
material,  the  whole  generally  saturated  with  water,  and  sometimes 
sliding  millions  of  cubic  yards  of  debris  into  the  valleys.  In  fact, 
L  have  seen  cases  where  a  whole  mountain  seemed  to  be  moving,  and 
as  uncertain  in  its  stability  as  a  sponge.  Against  the  north-eastern 
slopes  of  Turialba,  Irazu,  Barba,  and  Poas,  the  north-east  rain-laden 
trade  winds  beat  with  relentless  force.  To  quote  from  my  “  Costa 
Rica,”  *  “  I  rode  from  San  Jose  across  the  pass,  between  Irazu  and 
Barba,  nearly  to  Carillo.  The  ride  to  the  summit  was  easy,  but  rarely 
in  the  Andes  have  I  seen  such  perpendicular,  dark,  and  profound  gorges 
as  I  found  carved  out  by  the  storms  on  the  northern  slope  of  Irazii. 
Although  the  mountain  range  behind  me  had  evidently  been  uplifted, 
and  numerous  volcanoes  had  piled  their  debris  high  alK)ve  the  general 
level,  to  these  were  due  in  part  the  vast  inclined  plain  before  me, 
which,  with  a  very  low  ridge  between  the  rivers  Frio  and  San  Carlos, 
pushes  northward  to  form  the  dam  which  holds  Lake  Nicaragua  in  its 
present  place,  at  a  mean  elevation  of  105  feet  above  the  sea.”  Among 
the  Nicaragua  foothills,  at  the  northern  edge  of  the  plain,  runs  the  San 
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Juan  river,  which  is  the  drainage  outlet  of  the  lake  ;  and  among  the 
streams  which  contribute  to  the  volume  of  the  San  Juan  are  the 
Sarapiqui  and  San  Carlos,  fed  from  the  slopes  of  Irazii,  Barba,  and 
Poas.  I  have  seen  the  Chagres  in  flood,  but  doubt  if  it  can  match  the 
Sarapicjni,  which,  from  a  gentle  river,  becomes  a  deep  and  mighty  torrent, 
in  a  few  hours,  when  swollen  from  the  storm  waters  of  the  mountains. 
Then  it  seems  irresistible ;  it  picks  up  boulders  of  a  quarter  of  a 
ton  weight  and  whirls  them  along  in  its  current  as  if  they  were  little 
pebbles,  at  times  tossing  them  over  its  hanks  to  the  right  and  left. 

“  One  of  the  atiluents  of  the  Sarapiqui,  the  Amarillo  branch  of  the 
Sucio  (not  to  1)0  confounded  with  the  Toro  Amarillo),  which  I  forded 
between  Guapiles  and  Carillo,  has  made  wild  work  over  a  breadth  of 
from  5  to  6  miles  of  country,  leaving  a  black,  boulder-covered  track  to 
mark  every  change  of  its  erratic  moods.  Where  I  crossed  it,  the 
boulders  were  strewed,  for  half  a  mile  in  width,  by  hundreds  of 
thousands  of  tons.  No  wonder,  when  the  river  brings  its  artillery  into 
action,  the  cannonade  may  be  heard  for  miles.”  The  plain  crossed  by 
the  Sarapiqui  has  taken  the  place  of  part  of  the  great  strait  which  once 
connected  the  Atlantic  and  Pacific  waters,  probably  joining  the  latter 
near  Brito  as  well  as  through  the  depression  occupied  by  Lakes  Nicaragua 
and  ^lanagua.  Here  we  have  the  lowest  break  in  the  Andean  Kocky 
mountain  chain  between  the  Straits  of  Magellan  and  the  Arctic  sea. 
It  is  153  feet  above  sea-level,  and  here  is  one  of  the  routes  available  for 
the  remarriage  of  the  oceans. 

The  isthmus  of  Panama,  together  with  the  coast  to  the  east  as  far  as 
the  Cabo  de  Vela,  was  originally  called  Castilla  del  Oro.  Oviedo  y 
Valdez  estimated  its  Indian  population  at  2,000,000,  when  Pedrarias 
Davila  was  named  ( *aptain-(  ieneral  and  Governor  of  the  province,  in 
1513,  and  commenced  his  career  of  human  slaughter.  The  first  town 
there  was  founded  by  the  famous  pilot  Juan  de  la  Cosa,  after  the  loss 
of  his  two  ships.  Between  the  gulf  of  Uraba  (or  Darien')  and  the 
isthmus  of  Tehuantepec,  we  have  the  region  of  the  New  World  which, 
during  the  first  third  of  the  sixteenth  century,  was  the  field  of  search 
for  the  strait  which  was  supjiosed  to  exist  between  the  Atlantic  and 
Pacific  oceans,  and  which,  could  it  be  found,  promised  to  make  the 
monarchs  t)f  Spain  masters  of  the  commerce  of  the  Orient.  Hence  the 
crown  constantly  urged  its  adventurers  to  discover  it,  and  these,  re 
gardless  of  life  and  treasure,  and  despite  hardships  which  tested  even 
the  courage  and  fibre  of  such  men  as  the  Spanish  conquistadores,  per¬ 
sistently  pushed  their  ex]>lorations  into  every  inlet,  estuary,  and  river, 
and  through  every  gap  in  the  forest-covered  hills  and  mountains  of  the 
stubborn  barrier  of  land  which  stood  athwart  the  ambition  of  their 
sovereign.  The  first  thirty  years  of  the  sixteenth  century,  so  far 
as  the  region  in  question  is  concerned,  may  be  called  the  Period  of 
Exploration,  dedicated  princijially  to  the  discovery  of  the  “  seeret  of 
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the  strait.”  One  of  the  first  expeditions  was  sent,  in  1516,  from  the 
Paoific  side  of  the  isthmus.  It  found  a  large  gulf  to  the  north-west  of 
Panama,  and  gave  it  the  name  of  San  Lucar.  The  Chinchires  indians 
there  gave  the  explorers  to  understand  that  further  north  there  was  a 
communication  between  the  two  oceans  through  a  great  interior  lake. 
This  information  was  allowed  to  sleep  until  after  the  conquest  of  Mexico 
by  Cortes,  who,  in  common  with  Pedrarias  Davila,  received  urgent 
orders  from  the  Spanish  government,  in  1521,  “to  discover  the  secret 
of  the  strait.”  At  this  time,  Gil  Gonzalez  de  Avila,  by  virtue  of  a 
“  capitulacion  ”  made  with  Charles  V.,  arrived  at  Panama  with  authority 
to  discover  a  certain  extent  of  country  to  the  north-west  of  that  isthmus. 
He  sailed  with  an  expedition,  in  January,  1521,  for  that  purpose.  In 
his  memorial  to  his  Catholic  Majesty,*  de  Avila  says  he  “has  dis¬ 
covered  so  great  a  thing  as  the  Mar  duJce,  and  from  it,  and  the  neigh¬ 
bouring  lands,  he  trusts  in  God  our  Lord,  and  the  good  fortune  of  your 
Majesty,  to  send  to  your  Majesty  an  amount  of  gold  sufficiently  great 
to  bring  to  the  service  of  God  our  Lord  all  the  infidels  of  Asia  and 
Africa.” 

The  Indian  name  of  the  great  Mar  dulce  was  Cocibolca;  but  the 
Spaniards  called  it  Nicaraoagua  in  honour  of  the  chief  Nicarao,  who 
ruled  the  district.  De  Avila  learned  that  the  lake  bad  a  communication 
with  the  north  sea,  but  that  it  was  cut  off  from  the  south  sea  by  the 
coast  belt  of  land.  He  was  told  that  there  was  another  lake  north¬ 
west  of  Lake  Nicaragua,  called  Xolotlan  (now  Managua),  which  con¬ 
nected  with  it,  and  when  afterwards  he  entered  the  beautiful  bay  of 
Chorotega,  which  he  named  Fonseca,  in  honour  of  the  President  of  the 
Council  of  the  Indies,  the  information  given  him  by  the  Indians  led 
him  to  believe'that  Lake  Managua  had  an  outlet  into  that  bay.  For 
more  than  a  century,  the  Spanish  maps  and  descriptions  made  the  great 
lake  of  Nicaragua  empty  into  the  comparatively  insignificant  Managua. 
Certain  that  be  had  discovered  the  “  secret  of  the  strait,”  De  Avila 
hurried  back  to  Panama.  The  account  of  his  explorations  awoke  all 
the  ambition  and  worst  passions  of  the  astute  and  cruel  octogenarian 
Captain-General  Pedrarias  Davila,  resulting  in  the  turning  of  Nicaragua 
and  Honduras  into  a  shambles  for  several  years,  with  plenty  of  blood¬ 
shed  among  the  followers  of  rival  conquistadores  who  held  conflicting 
powers  from  the  Spanish  crown,  each  determined  to  control  the  region 
which  might  become  the  transit  route  between  Europe  and  the  Indies. 
In  1527,  Diego  Lopez  Salcedo,  a  vain,  arrogant  man,  was  in  command 
of  Nicaragua,  with  royal  instructions  to  found  a  city  near  the  outlet  of 
the  lake,  “because  his  Majesty  desires  that  the  river  be  explored,  and 
that  it  be  ascertained  if  it  be  navigable  to  the  sea,  and  if  it  will  give 


*  See  ‘C!oleccion  de  Documentos  para  la  Historin  de  I'osta  Bicii,’  per  Hernandez, 
vol.  iv.  Doc.  1,  from  Archive  General  de  Indiaa. 
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passage  between  the  two  oceans.”  According  to  the  royal  will,  thns 
expressed,  Salcedo,  in  1527,  instmeted  Gabriel  de  Rojas  to  discover  the 
drainage  canal  (the  desaguadero)  of  Lake  Nicaragua.  It  is  curious  to 
note  that  the  service  of  God  was  secondary  to  the  acquisition  of  treasure 
in  the  mind  of  the  avaricious  governor.  He  says  in  his  instructions,* 

“  At  present  I  am  informed,  and  it  is  held  to  be  true,  that  towards 
the  north  sea,  by  the  way  of  the  desaguadero  of  the  laguna  of  the  city 
of  Granada,  there  are  large  towns,  riches  in  gold,  silver,  pearls,  and 
other  things ;  and  as  it  is  well  for  the  service  of  God  and  of  his  Majesty, 
and  good  for  said  inhabitants  and  people  of  those  parts  and  natives  of 
the  land  that  an  end  be  put  to  those  secrets,”  etc.  Rojas  organized  his 
expedition  when,  in  152H,  Pedrarias  Davila  superseded  Salcedo,  and  soon 
after  named  Martin  Estete  to  carry  out  the  desired  exploration.  The 
latter,  according  to  Herrera,  took  his  expedition  overland  to  Nombre 
de  Dios ;  but  Levy,  in  his  work  on  Nicaragua,  says,  without  stating 
his  authority,  that  Estete  partially  descended  the  desaguadero,  and 
named  it  the  San  Juan  river.  It  was  so  dry  that  he  could  not  pass 
the  rapids.  At  the  death  of  Pedrarias  Davila,  in  1531,  Rodrigo  de 
Contreras  was  Governor  of  Nicaragua.  He  gave  to  Captains  Diego 
Maehuca  de  Cua^o  and  Alonzo  Calero  the  command  of  an  ex^tedition, 
about  1634,  to  explore  the  river  San  Juan.  According  to  documents 
in  the  Archive  General  de  Indias,  these  captains  made  several  voyages 
to  examine  the  San  Juan,  in  large  craft  built  for  the  purpose  on  Lake 
Nicaragua,  and  up  to  1539  they  had  made  several  voyages  to  Nombre 
de  Dios  by  the  way  of  the  San  Juan  river.t 

In  1640,  (.'omayagua,  in  Honduras,  was  founded  halfway  between 
the  two  oceans,  with  a  view  to  facilitate  communication  between  Puerto 
Caballos,  now  Puerto  Cortes  (founded  by  Cortes),  and  the  great  bay  of 
Fonseca.  It  was  believed  that  this  route  for  Spanish  trade  with  South 
America  would  prove  healthier  and  better  than  that  of  Panama,  which 
was  declared  by  many  conquistadores  to  be  the  “  sepulchre  of  the  living.” 
In  1566,  Juan  Garcia  de  Hermosilla  pressed  this  route  upon  the  king 
as  the  result  of  his  examination  of  it,  under  royal  instructions,  in  1654. 
His  recommendations  were  supported  by  several  eminent  Spaniards, 
including  the  cosmographer  Gutierrez.  But  it  was  all  without  result, 
and  the  effort  of  Felipe  de  Anihon  to  revive  the  idea  in  a  memorial  to 
the  king,  in  16G6,  was  equal!}'  futile,  as  was  also  that  of  Garcia  de 
Palacios  in  1678.  In  1686,  a  celebrated  Italian  engineer,  Antonelli, 
was  sent  to  survey  the  route,  and,  with  his  companion  Tejada,  made  a 
favourable  report  upon  it  in  1591.  The  opposition,  however,  from 
various  sources,  Wcame  too  great,  and  the  road  was  never  opened. 


*  *  Coleccion  de  Documentos  Ineditos.’  vol.  xiv.  Archive  de  ludias. 
t  See  Archive  de  Indias,  Simancas,  quoted  by  Peralta  in  his 
Nicaragua  y  Panama.' 
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although  there  is  little  doubt  that  in  many  respects  it  offered 
advantages  superior  to  those  of  Panama.  The  distance  between 
Puerto  Cortes  and  the  bay  of  Fonseca,  on  the  line  of  the  surveyed 
road,  is  about  200  miles,  and  the  summit  elevation  400  feet  above 
sea-level.* 

The  great  <  'ortes,  facile  prinreps  among  the  conquistadores,  sent 
several  expeditions  in  quest  of  the  “  strait,”  the  “  secret  ”  of  which  the 
Crown  so  ]>er8istently  urged  its  captains-general  to  discover.  Scarcely 
had  he  obtained  control  of  Central  Mexico,  than,  with  methodical  and 
comprehensive  genius,  he  first  vended  the  existence  of  the  South  sea, 
and  in  his  third  letter  to  the  Emperor,  dated  ( 'uyoacan,  May  15,  1522,t 
he  gave  an  account  of  his  success  in  this  regard.  In  his  fourth  letter, 
October  15,  1524,  he  says  that  he  has  sent  Cristobal  Dolid  “to  colonize 
the  point  or  cape  of  llibueras”  (Honduras)  “sixty  leagues  east  of  the 
bay  of  .Vscencion  to  the  windward  of  Yucatan,  the  coast  above  Tierra 
Firme  towards  Darien,  from  the  fact  I  have  much  information  that 
the  land  is  very  rich,  as  well  as,  in  the  opinion  of  many  pilots,  by 
that  bay  a  strait  leads  to  the  other  sea,  which  is  the  thing  which 
I,  in  this  world,  desire  most  to  hit  upon.”  The  activity  of  Cortes 
as  a  geographical  explorer  was  remarkable;  with  tireless  efforts, 
he  at  this  time  fitted  out  no  less  than  three  expeditions,  and  all  from 
his  own  private  resources — one  in  Honduras,  one  “  to  examine  the 
whole  coast  of  the  bay  of  Asuncion  in  search  of  the  strait  believed  to 
exist  there,”  and  the  third  for  Guatemala.  It  is  evident  that  his 
masterful  mind  never  rested  in  the  search  for  geographical  knowledge- 
regarding  every  part  of  the  New  World,  and  that  even  the  Atlantic 
coast-line  of  North  America  was  probably  known  to  him  before  its  out¬ 
line  became  known  in  Europe  in  July,  1524,  as  the  result  of  Verra/.ano’s 
voyage ;  for  he  searched  for  the  coveted  “  strait  ”  “  from  the  coast  of 
Florida  to  the  hacallaoa" — the  cod-fisheries.  In  1524  he  says,  “Thus 
I  think  of  sending  the  vessels  which  I  have  had  built  in  the  South  sea, 
which,  if  it  please  God,  will  sail  at  the  end  of  the  month  of  July  of 
this  year,  by  the  same  coast  southward  in  search  of  said  strait;  for  if 
it  e.\ist  it  cannot  escape  the  notice  of  either  those  going  south  or  of 
the  others  by  the  North  sea ;  because  those  of  the  South  will  follow 
the  coast  until  they  find  said  strait,  or  until  the  land  reaches  that 
discovered  by  Magellan;  and  the  others  of  the  North,  as  I  have  said, 
until  it  joins  the  bacallaos.  Thus,  on  one  side  or  the  other,  the  secret 
cannot  fail  to  be  known.” 

“  knowledge  of  the  Atlantic  coast-line  of  North  America  must 
have  closely  followed  on  the  discovery  of  Florida.  There  can  be  no 

*  '  Honduras,  Ut-scriptive,  Historical,  and  Statistical.’  By  K.  Cl.  Squier. 

t  ‘Cartas  del  famoso  Conquistador  llernan  Cortes,  al  Kmperudor,  Curios  Quinto.’ 
Mexico.  1870. 
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doubt  tliat  in  these  early  years  many  voyages  were  made  to  the  shores 
of  the  New  World  of  which  no  record  remains,  .  .  .  these  were  under¬ 
taken  in  search  of  the  strait  leading,  by  a  western  passage,  to  the 
Indian  ocean,  which  had  been  sought  ever  since  <  'olumbus  rea<'hed  the 
^reat  barrier  of  the  American  shore.”  * 

In  practice  it  has  been  found  that  Panama  offers  a  better  crossing 
between  the  Atlantic  and  Pacific  oceans  than  any  other  })oint.  It  was 
the  route  used  by  Spain,  up  to  172Ci,  for  her  Jlota  and  galeon  trade  with 
the  west  coast  of  South  America.  Her  fleets,  after  leaving  Cartagena, 
proceeded  to  Puertobelo,  near  the  present  port  of  Colon,  and  their 
cargoes  were  then  carried  across  the  isthmus.  The  road  was  a  rude 
one,  but  by  dint  of  slave  labour  and  much  sacrifice  of  life,  it  was  made 
serviceable  to  the  extent  demanded  by  the  limited  commerce  of  the 
times. 

When  swarms  of  buccaneers  had  made  the  voyages  of  Spanish  shij® 
to  and  from  Cartagena  extremely  dangerous,  and  an  English  fieet,  under 
.\dmiral  Vernon,  had,  in  1740,  pounded  Cartagena  and  Puertobelo  to 
pieces,  Spain  almost  entirely  abandoned  this  highway  to  Peru  in  favour 
of  the  one  by  Cape  Horn,  which  Le  Maire  and  Schouten  had  demonstrated 
to  be  practicable.  The  treasure-hunter  changed  his  route,  and  Panama 
was  left  in  comparative  rest,  until  about  a  century  later  it  found  itself 
on  the  line  of  quickest  transit  between  the  Atlantic  coast  of  the  United 
States  and  the  territory  of  ( 'alifornia,  acquired  by  the  United  States 
from  Mexico,  under  the  Treaty  of  Guadalupe  Hidalgo.  Again  the 
thirst  for  gold  drove  humanity  and  merchandise  in  an  almost  ceaseless 
stream  over  the  old  Spanish  road  across  the  isthmus  of  Panama;  but 
this  time  the  current  was  Anglo-Saxon — the  Spanish  one  had  been 
completely  diverted,  and  confined,  in  the  New  World,  to  Cuba  and 
Puerto  Rico.  Meanwhile,  the  long  period  of  exploration  had  demonstrated 
that  the  only  way  to  correct  the  blunder  of  nature  was  to  unite  the 
oceans  by  a  ship-canal,  and  from  that  day  to  this  the  problem  has  been 
where  to  cut  it.  Almost  numberless  expeditions  have  been  despatched 
to  study  it,  and,  from  the  Atrato  river  to  Tehuantepec,  many  routes 
have  been  surveyed  l>y  able  engineers.  Whoever  casts  his  eyes  upon 
a  map  of  the  narrow  barrier  joining  North  and  South  America, 
instinctively  projects  a  canal  across  it.  Thus  it  is  Vasco  Nunez  de 
Balboa,  the  discoverer  of  the  Pacific  ocean,  and  no  one  else,  to  whom 
the  honour  should  be  given  of  being  the  original  projector  of  a  Panama 
maritime  canaL  It  was  Cortes  who  first  called  attention  to  the  geo¬ 
graphical  advantages  possessed  by  the  isthmus  of  Tehuantepec,  and, 
after  abandoning  all  hope  of  discovering  the  “  sec  ret  of  the  strait,”  he 
wrote,  in  his  fifth  letter  to  Charles  V.,  1526,  “as  no  strait  can  be 


K.  .1.  Payne,  in  hia  ‘  Hiatory  of  tho  New  World  called  .\inerica.’ 
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discovered,  I  think  of  making  a  road  by  this  way  for  the  Spice  islands.” 
Here  the  Emperor  conceded  to  him  the  vast  estates,  of  about  300  square 
miles,  still  known  as  the  Marquesanas,  while  another  part  of  his  Marquis- 
ate  comprised  the  town  of  Tehuantepec  and  the  harbours  of  Zacatula 
and  Acapulco.  He  thus  controlled  the  best  points  on  the  Pacific  coast 
of  New  Spain  for  communication  with  the  Indies.  Acapulco,  during 
the  colonial  period,  became  the  galeon  port  for  the  Spanish  trade  with 
the  Philippines. 

Since  the  days  of  Cortes,  the  isthmus  of  Tehuantepec  has  been  con¬ 
sidered  a  probable  interoceanic  route,  and  in  1814,  according  to  Jose  de 
Garay,  the  Spanish  government,  in  view  of  the  various  reports,  autho¬ 
rized  the  cutting  of  a  canal  there  in  preference  to  Nicaragua  or  Panama. 
After  the  independence  of  Me.xico,  the  government  of  Mexico  gave  de 
Garay  a  privilege  to  open  communications  “  by  canal  or  railway  ”  across 
Tehuantepec,  but  it  lapsed.  Since  then,  nearly  a  dozen  fruitless  con¬ 
cessions  have  been  granted  with  the  same  object  in  view,  until,  tired  of 
giving  them,  Mexico  unwisely  built  the  existing  railway  for  government 
account.  The  line  is  192  miles  long  from  port  to  port,  and  its  summit 
height  886  feet  above  sea-level.  The  enterprise  was  of  great  commercial 
importance  until  the  restless  wave  of  humanity  commenced  to  chase 
railways  across  the  continent  further  to  the  north;  but  once  these 
reached  the  Pacific  coast,  the  geographical  advantages  of  Central 
America  were  flanked,  and  Tehuantepec,  like  Panama,  became  of  little 
consequence  in  the  world’s  trade. 

Eailway  communication  across  Costa  Bica  will  ultimately  be  opened. 
The  English  company’s  line  extends  from  Port  Limon,  on  the  Caribbean 
sea,  to  Alajuela  via  the  capital  San  Jose,  which  is  on  the  Pacific  slope. 
From  Limon  to  the  latter  city  it  is  103  miles,  and  the  summit  height, 
at  the  ninety-second  mile,  is  5102  feet  above  sea-level.  The  govern¬ 
ment  is  now  building  a  line  from  San  Joibe  to  the  Pacific  coast ;  when 
completed,  it  will  form  part  of  an  interoceanic  route,  of  but  little  value 
for  through  trade. 

It  is  a  remarkable  coincidence  that  on  the  same  day  that  the  Treaty 
of  Guadalupe  Hidalgo  was  signed,  February  2,  1848,  ceding  California 
to  the  United  States,  gold  was  discovered  at  Sutter’s  mill,  40  miles  from 
Sacramento.  The  news  crosi&ed  the  continent,  and  reached  New  York 
in  November  of  the  same  year.  Then  commenced  the  rush  for  the 
west  coast  of  North  Americji.  The  story  of  the  birth  of  empire  in 
California  I  heard  from  the  lips  of  the  grand  old  pioneer,  Captain 
Sutter  himself,  who  died  a  penniless  wanderer.  Thousands  of 
fortune-hunters  embarked  from  the  Atlantic  ports  of  America  in  rapid 
succession ;  some  of  them  crossed  the  isthmus  of  Panama,  others 
Nicaragua,  and  many  found  their  way  to  the  goldfields  by  rounding 
Cape  Horn.  It  was  a  recrudescence  of  the  old  Spanish  gold-fever, 
during  the  delirium  of  which,  in  the  sixteenth  century,  crowds  of 
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adventurers  traversed  the  same  interoceanic  barrier  in  quest  of  the 
precious  metals.  The  direct  journey  across  the  continent,  in  1848, 
could  only  be  made  along  trails  constantly  threatened  by  Indians. 
Hence  fever-stricken  Panama  became  the  great  highway,  although  for  a 
time  partly  rivalled  by  the  route  of  the  San  Juan  river  and  Nicaragua, 
until  the  demands  of  travel  and  commerce  called  the  Panama  railway 
into  existence.  This  was  the  first  interoceanic  railway  ever  built.  It  is 
47-t  miles  long,  was  commenced  in  1850,  and  the  first  locomotive  passed 
over  it  from  ocean  to  ocean  January  28,  1855.  Its  construction  accen¬ 
tuated  the  importance  of  an  interoceanic  canal,  and  the  right  to  cut  this 
was  included  in  the  railway  concession  from  Colombia. 

The  original  Spanish  road  from  Nombre  de  Dios  to  the  south  side  of 
the  isthmus,  18  leagues  of  misery  and  curses,  was  much  improved  by  a 
change  which,  by  the  way  of  the  river  Chagres,  brought  the  journey 
more  within  the  limits  of  human  endurance  and  Christian  fortitude. 
How  painful  it  was  to  man  and  beast  in  Spanish  times  is  shown  by 
the  cost  of  transportation  of  goods,  which,  according  to  the  memorial 
of  Diego  de  Mercado  to  Philip  III.  (lt)20),*  was,  “  from  Puertobelo  to 
Panama,  for  ordinary  merchandise,  $25  to  $30  of  assayed  silver  for 
every  200  lbs.,”  say  from  £55  to  £G5  per  ton.  It  is  evident  that, 
under  such  conditions,  trade  could  not  be  carried  on  except  to  an  ex¬ 
tremely  limited  extent ;  hence,  in  the  middle  of  the  last  century,  the 
Panama  railway  came  to  the  relief  of  man  and  brute  as  they  struggled 
to  the  death  in  the  floods,  swamps,  mud,  tropical  rains,  and  scorching 
sunshine,  across  the  pestilential  isthmus  to  meet  the  heartless  require¬ 
ments  of  trade.  An  iron  track  and  the  modern  locomotive  solved  the 
transit  jiroblem  for  a  time;  but  no  one  then  realized  that,  further  to 
the  north,  the  locomotive  was  destined  to  outflank  a  merely  geographi¬ 
cal  position,  and  largely  destroy  the  value  which  nature  had  apparently 
given  to  it.  So  far  as  trade  routes  were  then  concerned,  Panama  was 
strategic  to  the  highest  degree,  and  why  should  it  not  remain  so? 
Nations,  since  the  days  when  the  merchants  of  the  Euphrates  wrote 
their  bills  on  terra-cotta  plaques,  had  seized  on  the  most  commanding 
geographical  points  for  political  and  commercial  control,  but  these 
could  alone  be  made  valuable  in  connection  with  means  of  transportation, 
which  were  the  sailing  ship,  horse,  ass,  camel,  ox,  elephant,  and  llama. 
Six  thousand  years  of  experience  with  them  cause  us,  with  a  species 
of  atavism,  to  cling  to  them  at  times,  and  to  overlook  the  fact  that  the 
locomotive  and  steamship  make  geographical  advantages  of  secondary 
consideration  in  the  selection  of  trade  routes.  ^Vere  overland  trans¬ 
portation  still  carried  on  b}’  ancient  methods,  an  interoceanic  canal 

•  *El  Canal  Intc-roceanico  de  Nicaragua  y  Custa  Rica  en  1620  y  en  1887.’  By 
5Ianuel  M.  de  Peralta. 


across  Panamu  or  Nicaragua  would  be  an  inestimable  boon  to  the  com¬ 
merce  of  the  world,  and  we  might  safely  follow  the  lead  of  Charles  V,, 
and  the  kings  who  succeeded  him,  in  the  effort  to  break  through  the 
barrier  which  divides  the  oceans. 

It  is  a  common  opinion  that  the  success  of  the  Suez  canal  is  a  proof 
that  one  at  Panama  will  be  equally  successful.  A  canal,  to  unite  the 
Mediterranean  and  Bed  seas,  is  first  cut  by  the  engineers  of  Bameses 
II. ;  afterwards,  choked  with  sands,  it  is  reopened  by  Pharaoh  Nechu, 
and  utilized  by  his  great  fleets;  again  it  is  buried  by  the  desert,  and, 
after  a  lapse  of  centuries,  the  Persians,  under  Darius  Hystaspes,  make  a 
fruitless  effort  to  restore  the  waterway.  The  desert  remains  the  master, 
until  the  great  Frenchman,  Lesseps,  appears,  and,  delving  beneath  the 
forgetfulness  of  nearly  twenty-five  centuries,  with  the  aid  of  French 
capital  and  Egyptian  forced  labour,  restores  the  connection  between  the 
two  seas,  and  gives  us  the  modern  Suez  canal,  now  active  with  the 
commerce  of  the  world;  not  carried  in  the  little  craft  of  the  Pharaohs, 
but  in  that  gigantic  compendium  of  all  civilization,  the  modem 
steamship. 

If  Lesseps  could  accomplish  such  marvellous  results  in  the  East, 
why  not  in  the  West,  influenced  and  urged  on  by  the  financial  enthu¬ 
siasm  created  by  the  success  of  Suez?  If  Suez  gave  such  excellent 
returns  upon  its  capitalization,  why  should  not  Panamu,  “  similarly 
situated,”  do  the  same?  What  mattered  if  the  new  project  involved,  not 
the  cutting  of  a  canal  through  a  level  desert  in  the  temperate  zone,  but 
through  a  tropical,  inhospitable  mountainous  region,  saturated  by  a 
yearly  rainfall  of  1 0  feet  ? 

And  thus  the  work  was  undertaken,  and  the  engineers  of  England 
and  the  United  States,  if  not  of  other  countries,  lo(jked  on  astounded  at 
the  gaiete  de  cceur  with  which  the  assault  was  delivered.  From  the 
ruins  of  the  undertaking  “  The  New  Panama  Canal  Company  ”  emerged, 
Octol>er  20,  1804,  to  spend  such  moneys  as  could  be  saved  out  of  the 
wreck  of  the  old  one,*  and  to  demonstrate,  by  thorough  engineering 
studies  and  continuation  of  the  work,  that  the  enterprise  is  feasible, 
but  on  the  basis  of  a  canal  with  locks,  in  substitution  of  the  original 
project  of  a  canal  at  sea-level  throughout. 

In  a  publication  of  the  new  Panama  Caixal  Company  of  189‘.*,  they 
say,  “The  work  was  commenced  in  1881.  After  employing  two  or 
three  years  in  making  more  careful  and  thorough  surveys,  and  in  pre¬ 
paratory  work,  the  real  difiiculties  of  the  undertaking  began  to  be  under¬ 
stood.  ...  It  must  be  recalled  that  there  had  been  great  want  of 


*  The  old  Panama  Canal  Company  and  the  Liquidator  raised  by  the  sale  of  stock 
and  bonds  the  sum  of  $216,706,432.  The  securities  issued  to  raise  this  money  had  a 
par  value  of  $435,559,333.  There  had  been  excavated  about  72,000,000  cubic  yards 
prior  to  the  organization  of  the  new  company”  (ride  ‘Preliminary  Report  of  the 
Isthmian  Canal  Commission,’  November  30,  19tK)). 


326  INTEROCEANIC  COMMUNICATION  ON  THE  WESTERN  CONTINENT 


INTEROCEASIC  COMMUNICATION  ON  THE  WESTERN  CONTINENT.  327 


foresight  in  pruportion  to  the  importance  of  the  work,  and  tliis  explains 
the  grave  consequences  which  ensued.  .  .  ,  The  expenditure  actually 
made  upon  the  isthmus  amounted  to  £31,300,000.” 

In  June,  1800,  the  United  States  Government  appointed  a  com¬ 
mission  of  eight  eminent  engineers,  under  the  presideney  of  Admiral 
Walker,  “  to  determine  the  most  feasible  and  practical  route  across 
the  American  isthmus  for  a  maritime  canal  between  the  Atlantic  and 
I’acific  oceans.”  Thirty-one  working  parties  were  organized  and  sent 
into  the  field,  of  which  twenty  for  Nicaragua,  five  for  Panama,  and  six 
for  the  Darien  country. 

.Vccording  to  the  report  of  the  commission,  the  surveys  show  that 
the  Nicaragua  and  Panama  routes  are  the  only  feasible  ones ;  but  it 
appears  that  the  concession  of  the  Panama  Railway  Company,  con¬ 
trolled  by  the  New  Panama  Canal  Company,  will  expire  August  10, 
11'66,  and  should  the  latter  fail  to  comply  with  its  own  concession, 
which  entitles  it  to  the  usufruct  of  the  canal  until  October  31,  2009 
(always  providing  it  be  opened  to  traflSc  by  October  31,  1910,  now  an 
impossibility),  it  will  have  to  fall  back  on  the  railroad  concession,  the 
canal,  at  the  termination  of  the  time  period,  becoming  the  property 
of  the  Colombian  Government,  without  compensation.  Other  vexatious 
conditions  environ  both  concessions.  To  add  to  the  complications,  the 
old  Panama  Canal  ( 'ompany  is  entitled  to  60  per  cent,  of  the  net 
earnings  of  the  new  company.  Laying  aside  the  questions  of  engi¬ 
neering,  cost  of  works,  value  of  geographical  position,  and  the  diffi¬ 
culties  incident  to  negotiating  with  the  old  and  new  canal  companies, 
the  United  States  would  hardly  be  justified  in  committing  itself  to  the 
Panama  route  without  first  concluding  a  treaty  with  Colombia,  making 
the  canal  concession  perpetual,  especially  as  such  a  treaty  might  be 
negotiated  with  the  two  governments  controlling  the  proposed  Nica¬ 
ragua  route. 

The  technical  features  of  the  rival  canal  routes  are  substantially 
as  follows  : —  * 

Nicaragua. — The  lake  has  an  area  of  about  3000  B(]uare  miles. 
There  are  reasons  to  believe  that  its  surface  is  sometimes  as  high  as 
1 10  feet  above  sea-level,  and  then  again  as  low  as  97.  It  is  separated 
from  the  Pacific  ocean  by  the  continental  divide,  from  12  to  30  miles 
wide,  with  a  summit  height  of  153  feet  above  sea-level.  It  discharges 
into  the  Caribbean  sea  through  the  San  Juan  river,  which  is  tortuous 
and  flows  through  a  hilly  country  in  its  upper  part.  The  distance 
from  the  lake  outlet  to  the  mouth  of  the  river  is  about  80  miles  in  an 
air  line,  but  about  120  by  the  windings  of  the  river.  The  annual 
rainfall  near  Grey  town  sometimes  amounts  to  300  inches.  The  average 


•  ‘Report  of  the  Isthmian  Cniml  I'ommiseion,  1899-IImM.’  5.‘<th  Congress,  Senate 
Document  .'il.  Washington.  IlMH.  Also  rreliminary  IteiKirt.  November  :><•,  1900 
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is  probably  260  to  270.  la  the  drainage  of  Lake  Nicaragua,  the  yearly 
fall  is  about  65  inches.* 

The  total  length  of  the  canal  is — ■ 

Miles. 

Frum  the  Caribbean  sea  to  the  lake,  including  about  28  miles  of  river  improve¬ 
ment  and  about  17  not  requiring  improvement  . 

I.ake  crosain*;,  inclndinp;  the  excavation  of  28'78  miles  of  channel  .  7U'51 

Crossing  of  continental  divide  to  Brito  on  the  Pacific  .  17'34 

Total  from  ocean  to  ocean  .  183-6*5 

Kstimated  cost,  $189,864,062. 

A  ship  drawing  32]^  feet  of  salt  water  will  draw  nearly  one  foot 
more  in  fresh  water,  and  re<iaire  for  safe  navigation  not  less  than  35 
feet  of  water  in  the  canal.  This  depth  is  therefore  fixed  as  the  minimum 
in  all  the  channels.  “  The  broadest  battleship  afloat  is  the  Beginn 
Margherita,  recently  launched.  .  .  .  The  increase  in  the  beam  of  warships 
is  unmistakable ;  .  .  .  the  width  of  locks  is  therefore  fixed  at  86  feet, 
with  a  view  to  provide  for  some  further  increase.”  The  largest  com¬ 
mercial  ships  are  longer  than  the  largest  warships ;  therefore  the  length 
of  looks  is  fixed  at  740  feet.  The  bottom  width  of  the  canal  is  to  be 
150  feet.  That  of  Suez  is  now  115,  and  its  depth  27  feet  10  inches. 
Twin  locks  are  to  be  provided  in  every  case.  Lake  Nicaragua  will  be 
reached  from  the  Atlantic  side  with  one  lock  of  36‘5  feet  lift,  two  of 
18‘5  feet,  and  one  of  from  31  to  37  feet  lift.  The  descent  to  the  Pacific 
from  the  lake  will  be  by  one  lock  of  22‘5  to  28’5,  two  of  28’5,  and  one  of 
20-5  feet  lift  at  mean  high  water,  or  28’5  feet  at  mean  low  water.  By 
means  of  dams  and  regulating  works,  the  lake-level  is  to  be  held  within 
a  limit  of  6  feet  fluctuating  elevation,  or  from  104  to  110  feet  above 
mean  sea-level.  The  most  difficult  engineering  work  will  be  the 
( ’onchuda  dam,  estimated  to  require  four  years  to  build.  The  greatest 
depth  to  hard  rock  will  be  82  feet,  the  crest  of  the  dam  above  its 
foundation  135  feet,  and  its  total  length  1271  feet,  with  foundations  on 
hard  r<x:k  the  entire  distance.  There  are  heavy  cuttings  near  San  Carlos 
and  Tamborcito,  the  maximum  near  the  former  place  having  a  depth  of 
218  and  170  feet  “for  short  distances,  while  at  Tamborcito,  26  miles 
from  Greytown,  there  is  a  cut  297  feet  deep  for  a  distance,  at  the  base, 
of  3000  feet,  nearly  all  hard  rock.”  Greytown  harbour,  once  excellent, 
is  now  silted  up  and  almost  obliterated.  It  is  proposed  to  excavate  it 
to  a  depth  of  at  least  35  feet,  the  area  to  be  protected  by  jetties,  “  and 
its  maintenance  will  require  an  extension  of  the  jetties  or  dredging,  or 
both.”  An  artificial  harbour  has  also  to  be  constructed  at  Brito,  but  the 
maintenance  will  be  less  costly  than  the  one  at  the  Atlantic  entran<.'e 
to  the  canal. 

*  The  alignmeut  is  iuferior  to  that  of  the  Panama  canal.  Tlie  shnrpest  curve  is 
1**4.')  tV«t,  and  the  total  curvature  2340  degree*. 
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Panama. — The  looition  selected  by  the  commission  is,  in  general, 
the  same  as  that  proposed  by  the  French  company.  The  total  length, 
from  36  feet  deep  in  the  Atlantic  to  the  same  depth  in  the  Pacific,  is 
490‘.i  miles;  but  from  the  inner  end  of  the  harbour  of  Colon  to  the 
shore  end  of  the  lloca  channel  on  the  Pacific  side  it  is  42'3  miles,  of 
which  11  miles  will  be  in  the  broad  channel  of  the  artificial  lake  llohio. 
The  alignment  is  exceptionally  good,  the  sharpest  curve  having  a 
radius  of  623J  feet,  except  one  of  3280  at  the  entrance  to  Colon 
harbour.  The  total  curvature  of  the  canal  is  77  P.  From  the  inner 
end  of  the  harbour  at  ( 'olon,  a  level  length  of  14‘42  miles  will  reach  the 
Itohio  double  flight  of  locks,  which  will  have  a  total  lift  of  82  feet 
at  the  minimum  level  of  the  proposed  Bohio  lake,  to  !U>  feet  at  its 
maximum,  or  41  to  45  feet  lift  at  each  lock.  There  are  to  lie  four 
Icck-chambErs  in  all,  of  the  same  type  as  those  designetl  for  Nicaragua. 
Their  estimated  cost,  including  excavation,  is  ;8l  1,567,275. 

In  the  construction  of  a  ship-canal  at  Panama,  a  problem  of  the 
first  magnitude  is  the  control  of  the  Chagres  river.  It  is  about  145 
miles  long,  with  a  drainage  area  of  875  square  miles.  It  flows  through 
a  mountainous  district  which  has  an  average  yearly  rainfall  of  about 
13o  inches.  A  maximum  fall  of  6  im  lies  in  twelve  hours  has  been 
observed.  The  precipitous  slopes  of  tlie  valley  give  the  stream  a 
torrential  character.  It  rcse  at  Gamboa,  in  December,  1801,  23  feet  in 
sixteen  hours.  It  is  the  formidable  obstacle  to  the  cutting  of  a  sea-level 
canal  as  originally  projected  by  Lesseps.  The  quantity  of  excavation 
required  for  such  a  canal  has  been  roughly  computed  at  266,228,000 
cubic  yards,  and  twenty  years  as  the  time  required  to  complete  it. 
Therefore,  although  physically  practicable,  it  has  been  rejected  in 
favour  of  a  canal  with  locks.  In  consecpience,  the  Chagres  river  must 
be  impounded,  and  it  is  proposed  to  build  a  dam  at  Buhio  for  this 
purpose,  and  form  a  great  reservoir,  to  lie  called  Lake  Bohio.  This 
will  have  a  normal  water  surface  of  33'5  square  miles,  increasing  to 
43  when  the  lake  reaches  its  maximum  level,  when  it  will  contain  over 
210,oo0,00o  cubic  yards  of  water. 

The  Bohio  dam  will  bo  the  most  important  xvork  of  art  on  the 
line,  and  its  foundations,  which  will  be  on  rock,  are  to  be  128  feet 
below  sea-level.  Its  length  will  be  2546  feet,  and  its  top  100  feet 
above  sea-level.  Therefore  the  total  height  of  the  dam,  from  founda¬ 
tion  to  crest,  will  be  228  feet.  It  will  have  a  masonry  core  30  feet 
thick  at  and  below  —  30,  with  earth  faces  designed  to  have  mean  slopes 
of  one  vertical  to  three  horizontal,  broken  by  three  terraces,  each  6 
feet  wide.  It  is  probable  that  both  faces  will  be  heavily  riprapped 
with  the  rock  spoil  from  the  lock  excavation.  The  cost  of  the  dam  is 
estimated  at  ;86, 360,640,  a  higher  estimate  than  any  heretofore  made. 
Lake  Bohio  will  form  part  of  the  canal  itself  for  a  distance  of  12m‘(8 
miles.  Ships  will  reach  it  by  the  flight  of  Bohio  locks  above  mentioned. 

No.  HI. — March,  1902.  z 
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Leaviog  the  lake,  the  celebrated  Culebra  catting  is  entered ;  this  is 
7 '91  miles  long,  from  the  Obispo  gaard-gates,  near  the  lake,  to  the 
Pedro  Miguel  locks,  by  which  the  descent  to  the  Pacific  ocean  will  be 
in  great  part  effected.  The  summit  of  the  cutting  is  about  .5  miles 
distant  from  the  Obispo  gates,  where  the  bottom  of  the  canal  at  the 
axis  will  be  28*1  feet  below  the  natural  surface  of  the  ground.  Soft 
materials  on  top,  some  hard  rock  at  the  east  end,  2  miles  of  ordinary 
materials  at  the  western  end,  and  the  remainder  of  indurated  clay 
and  some  strata  and  dikes  of  hard  rock,  are  the  characteristics  of  this 
gigantic  excavation  of  43,237,200  cubic  yards,  which,  it  is  thought, 
will  require  eight  years  to  complete.  The  entire  cut  will  be  lined 
with  masonry  walls  to  2  feet  above  high  water.  There  will  be  a  bench 
38  feet  wide  on  either  side,  on  one  of  which  the  Panama  railway  will 
be  laid,  while  it  is  probable  that  a  service  track  will  occupy  the  other. 
The  estimated  cost  of  the  G’02  miles  of  heavy  work  is  i^41,940,480, 
and  of  the  7*91  miles,  ^44,414,000,  including  the  upper  approach  to 
the  Pedro  Miguel  locks.  These  will  be  similar  to  the  Bohio  ones,  and 
will  have  an  aggregate  lift  of  from  54  to  62  feet.  A  level  of  1'33 
miles  will  extend  from  them  to  tlie  Miraflores  lock,  the  last  required 
to  reach  the  ocean,  and  which  will  have  a  lift  varying  from  18  feet 
at  high  tide  and  38  feet  of  mean  low  tide.  For  4-12  miles  beyond 
the  Miraflores  lock,  the  canal  goes  through  a  low  swampy  country  to 
a  point  called  La  Boca,  where  there  is  a  substantial  wharf,  and  from 
here  a  4’41-mile  channel  will  be  excavated  to  the  6-fathom  line  in 
Panama  bay. 

The  total  c.stimated  expenditure  required  to  complete  the  canal 
is,  including  2it  per  cent,  contingencies,  1^144, 23;>,358.  The  value  of 
the  work  alreadj-  done  is  computed  at  Si!36, 324,033,  which  includes 
‘^2,000,< lOi •  for  maps,  drawings,  and  records;  but  the  Isthmian  ('anal 
<  'ommission  adds  for  contingencies  “  to  cover  omissions  ”  sufficient  to 
make  the  total  S40, 000,000. 

There  is  a  third  route  which  seems  to  again  be  seeking  favour,  and 
that  is  the  old  Darien  one,  known  as  the  San  Bias,  from  the  great  gulf 
of  that  name  on  the  Atlantic  side  of  the  isthmus.  It  is  supported  by  a 
strong  group  of  capitalists,  headed  by  Senator  Hanna,  whose  political 
power  is  well  known.  Under  the  able  scientific  guidance  of  (leneral 
Edward  W.  Serrell,  one  of  the  most  eminent  engineers  in  the  United 
States,  they  seem  to  be  gaining  ground  at  AVashington,  and,  possibly, 
may  yet  induce  Congress  to  seriously  consider  the  advantages  which 
they  claim  for  their  project.  “  The  length  of  canal  would  be  27  miles 
only,  in  a  straight  line,  and  cut  at  sea-level,  without  locks,  at  an 
estimated  cost  of  ,t22,0(j0,000.  Twenty-three  miles  will  be  through 
a  low  flat  country,  and  the  other  four  a  gigantic  tunnel  through  the 
solid  rock  of  a  mountain  ridge,  about  1200  feet  high  at  its  summit,” 
the  tunnel  to  admit  the  passage  of  the  largest  ships. 


IXTEROOEANIC  fOMMUMCATIOX  OX  THE  WESTERS'  CONTINENT.  :i31 


Some  rough  examinations  were  made  of  this  route,  in  187o,  by  a 
United  States  expedition  under  Commander  Selfridge.  lie  estimated 
the  length  of  the  required  tunnel  at  10  miles,  and  pronounced  it 
impracticable.  The  length  of  the  canal  would  be  27  miles  from  ship 
navigation  on  the  Mandinga  river,  flowing  to  the  Atlantic,  to  ship 
navigation  on  the  Bayamo  river,  emptying  into  the  Pacific ;  but  the 
width  of  the  isthmus  from  ocean  to  ocean  is  37  miles.  “  In  the  north¬ 
west  comer  of  the  great  gulf  of  San  Bias  is  an  inner  harbour  formed  by 
a  circle  of  islands,  with  a  passage  a  mile  wide  leading  into  it,  capable 
of  holding  easily  all  the  shipping  that  an  immense  traffic  might  demand 
of  it.  This  harbour,  magnificent  for  all  purposes  required  as  the  great 
terminus  of  an  interoceanic  canal,  was  sufficient  in  itself  to  attract 
attention  to  this  portion  of  the  isthmus.”  The  ‘  Preliminary  Report  of 
the  Isthmian  Canal  Commission’  (I90n)  says,  “The  San  Bias  route 
extends  from  the  bay  of  that  name  to  the  mouth  of  the  Bayamo,  on  the 
Pacific ;  it  has  been  advocated  as  the  shortest  line  between  the  two 
oceans,  which  is  true.  The  most  complete  plan  developed  involves  a 
tunnel  at  least  7  miles  long.  While  not  necessarily  impracticable,  such 
a  tunnel  would  be  very  objectionable,  and  would  render  the  line  inferior 
to  the  Panama  or  the  Nicaragua  location.” 

Thus  the  doctors  disagree,  the  great  element  of  uncertainty  being 
the  tunnel.  If  this  bo  only  4  or  5  miles  long,  is  not  San  Bias  the  best 
route? 

As  TO  Gi:ocin.vrni(’Ai.  Po.«itiox. — About  !'4  per  cent,  of  the  popu¬ 
lation  of  the  world  inhabit  countries  lying  north  of  the  latitude 
of  the  projected  Nicaragua  and  Panama  canals.  It  may  be  difiBcult  to 
show  that  any  large  proportion  of  the  southern  (i  per  cent,  are 
commercially  interested  in  the  realization  of  either  project.  It  is 
generally  supposed  that  the  isthmus  of  Panama  occupies  as  commanding 
a  trade  position  as  that  of  Suez ;  but  the  parallel  of  latitude  of  Suez 
( .‘50°)  cuts  through  or  runs  in  the  neighbourhood  of  the  densest  area  of 
population  of  our  globe.  Hundreds  of  millions  of  Asiatic  people,  at  the 
eastern  doorway  of  Suez,  are  constantl}'  exchanging  their  products  for 
those  of  Europe  lying  at  the  Mediterranean  entrance,  and  yet  the  ship¬ 
ping  passing  along  this  very  ancient  highway’  docs  not  yet  reach  ten 
millions  of  net  tons  yearly. 

In  estimating  the  advantages  of  the  Nicaragua  or  the  Panama  canal 
to  the  general  trade  of  the  world,  the  following  tables  of  distances  seem 
important.  They  are  in  nautical  miles,  and  each  case  represents  the 
distance  which  a  full-powered  steamship  has  to  sail  from  her  port  of 
departure  to  her  destination.  It  does  not  appear  necessary  to  give  a 
similar  table  of  routes  taken  by  sailing  ships,  for  they  will  probably  be 
very  little  used  for  voyages  through  any  interoceanic  canal 
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' 

Milef. 

'  riymoutb,  England,  to  I’ananii . 

.  4580 

Xew  York  „  . 

.  2021 

New  Orleans  „  . 

.  1420 

raDan[i&  to  Acapulco  ...  . 

.  1437 

„  San  Francisco . 

.  3277 

..  1-isqniinaIt  . 

.  3840 

„  Gnayaquil  . 

.  842 

..  Callao . 

.  1337 

„  Iquique . 

.  1099 

Valparaiso  . 

.  2008 

„  Pniita  Arenas,  in  Straits  of  Magellan 

.  3932 

„  Tahiti . 

.  4.-)30 

I  „  Apia  . 

.  5739 

1  „  Hoiiolulu  . 

.  406.'. 

Via  Straits  of  Magellan-. 


To  Rio  de  Janeiro . 

From 

Xew  York. 
4778 

From 

Plvniniitli. 

■  5130 

„  Montevideo  . 

.'>7tJ8 

6110 

Punta  Arenas . 

7(1.3.** 

73.50 

.,  Valparaiso  . 

8469 

877.*> 

„  Iquique . 

9220 

9535 

Callao  ...  . 

9701 

10,016 

Panama . 

10,9(77 

11,282 

,,  San  Francisco . 

13,234 

13,519 

Esquimau  . 

13.920 

14,235 

To  Asiatic  Coast  and 

ISLANIIS. 

From  San  Francisco  to  Honolulu 

Mi1e<. 

...  2100 

,.  „  Yokoliama 

...  4.536 

,.  Shanghai 

...  .5.5.50 

Hong  Hong 

...  6086 

Manila  . 

...  6254 

,.  Sydney . 

...  6514 

Singapore 

...  7330 

Himolulu  to  Yokohama  . 

...  3400 

„  Hong  Kong . 

...  4961 

„  Guam . 

...  3337 

Guam  to  Manila  . 

...  1.506 

.Manila  to  Singapore  . 

...  1386 

Tahiti  to  Sydney  . 

...  3300 

Distances  from  New  York  and  Plymouth  tid  Straits  of  Magellan  and  via 

Cate  of  Good  Hope. 


r/.( 

Straits. 

iV/i 

CaiK*. 

r#(j  1 
Straita. 

i  ri»i 

12,896 

12,670 

to  Mellxjurne 

13,211 

11,870 

1  12,693 

13,140 

„  Sydney 

13,008 

12  340 

'  11,413 

13,710 

„  Wellington 

11.728 

12.910  ' 

from 

New  York 

16,81.5 

13,530 

„  Manila 

17,130 

12,736 

Plymouth, 

16,696 

12,1.50 

.,  Singapore 

17,011 

11,3.50 

17,1.32 

13..590 

„  Hong  Ki  nir 

17,447 

12,790 

i7,oo;» 

14,310 

„  Shanghai 

17,324 

13,540 

j  16.284 

15,020 

„  Yokohama 

16,599 

14,220 

h 
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I'AXAMA  Roite  To  Coast  or  Asia  and  Islands  of  the  Pacific  Ociax  rersun 
ScEZ  Canal  Rocte. 


Vt.i 

P.inain.i. 

I'iii 

Sufz. 

iKi 

rMiiama. 

lO.UIti 

12,790 

to  Melbourne 

12,575 

io,»;7o 

9,851 

13,320 

„  Sydney 

12,410 

11,200 

8,533 

14,230 

„  Wellington 

11,092 

12,110 

11,521 

11,556 

10,170 

„  Manila 

14,080 

9.436 

12,915 

„  Singa|>orc 

15,474 

8,050 

11,603 

11,610 

„  Hong  Kong 

14,162 

9,490 

11,726 

12,360 

„  Shanghai 

14,285 

10.240 

10,086 

13,040 

„  Yokohama 

12,645 

10,920 

Note. — All  of  the  above  distancrs  arc  taken  from  ‘  Tracks  for  Full-powered  Steum- 
vcssels,  with  the  Shortest  Navigable  Distances  in  Nautical  Miles,’  published  by  the 
United  States  Hydrographic  Oilice,  1900,  and  from  the  Adminilty  chart  of  1888. 
Some  discrepancies  exist  between  them,  which  I  have  carefully  adjusted. 


1 1  is  obvious  that  the  primary  reason  for  cuttinj;  an  American 
maritime  canal  is  to  save  distance  ;  therefore  no  objection  can  be  nrg;ed 
if  we  take  dislawe  as  tlie  basis  for  estimatin'^  its  advantages  to  the 
commercial  world.  In  consequence,  it  appears  justifiable  to  eliminate 
from  its  influence  those  countries  the  sliips  of  which  can  find  shorter 
routes  for  their  voyages  than  the  one  cm  Nicaragua  or  Panama.  Having 
in  this  manner  retliiced  the  area  from  which  the  canal  may  draw  its 
traffic,  wo  may  tlien  roughly  estimate  what  part  of  the  trade  tonnage 
of  that  area  it  may  hope  to  obtain.  I'hus  reasoning,  and  keeping 
in  view  the  above  distance  tables,  we  may  at  once  eliminate  the 
whole  inter-commercial  movement  between  Europe,  Asia,  and  Africa. 
The  distance  from  Plymouth  to  Singapore  by  Suez  is  7424  miles  less 
than  rid  Panama,  and  1725  miles  less  to  Yokohama.  Indee'l,  Pl^’mouth 
is  74,')  miles  nearer  to  Shanghai  by  way  of  the  Cape  of  Good  Hope  than 
by  a  Panama  canal  route.  Thus  distancr  says  that  for  the  inter-trade  ot 
Europe,  Asia,  and  Africa  a  Panama  canal  will  be  useless.  Almost  the 
entire  tonnage  and  revenues  of  the  Suez  canal  are  derived  from  that 
trade.  Hence  to  estimate  the  probable  traffic  of  a  Nicaragua  or  a 
Panama  canal  at  several  million  tons,  simply  because  the  Suez  canal 
shows  about  ten  million  net  tons  of  shipping,  from  the  sources  indicated, 
does  not  apiiear  to  be  logical. 

We  may  further  eliminate  from  control  of  the  Panama  canal  all 
trade  between  Europe  and  Australia,  Sydney  being  about  12,410  miles 
distant  from  Plymouth  by  the  Panama  route,  and  11,200  by  Suez. 
Wellington,  New  Zealand,  is  11,728  miles  rid  Straits  of  Magellan,  and 
only  636  miles  less  vid  Panama— a  difference  which  would  be  cancelled 
by  the  canal  tolls. 

The  analysis,  thus  far,  seems  to  eliminate  from  the  influence  of  the 
Panama  canal  the  whole  inter- trade  of  by  far  the  greater  part  of  the 
land  surface,  and  over  nine-tenths  of  the  population  of  the  globe.  Our 
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inquiry  is  thus  narrowed,  so  far  as  the  Old  World  is  concerned,  to  the 
attractions  which  an  American  canal  may  have  for  European  trade  with 
the  Pacific  side  of  the  Western  Continent.  In  this,  however,  it  is 
evident  that  the  canal  tolls  will,  to  a  considerable  extent,  be  a  govern¬ 
ing  factor. 

With  the  traffic  problem  limited,  we  may  now  proceed  to  study  the 
commercial  movement  of  the  west  coast  of  South  and  North  America. 

( >f  the  continental  drainage  of  the  former,  89  per  cent,  finds  its  way  to 
the  Atlantic  ocean,  and  0  per  cent,  to  the  Pacific,  5  per  cent,  being 
absorbed  by  the  thirsty  inter-Andean  section.  From  Panama  to 
southern  Ecuador,  the  Pacific  slope  of  the  Andes  is  a  dense,  almost 
impenetrable  jungle.  Then  commences  the  dry  desert,  w’hich  extends 
to  33°  S.  lat.  The  height  of  the  Andean  passes  *  forbids  their  becoming 
the  trade  avenues  of  any  imi)ortant  part  of  the  east  slope  of  the 
Andes,  and  thus,  south  of  Panama  as  far  as  the  Straits  of  Magellan, 
foreign  commerce  must  consist  almost  entirely  of  the  imports  and 
exports  of  the  small  area  of  South  America  which  drains  into  the 
Pacific  ocean. 

Numerous  attempts  have  been  made  to  estimate  approximately  the 
probable  traffic  of  a  Panama  canal.  They  have  been  based  almost 
wholly  upon  official  statistics  of  tonnage  entrances  and  clearances  of 
ships.  It  is  this  method  which  has  so  swollen  the  estimates,  and  given 
results  which  are  unreliable.  Take,  for  instance,  the  commerce  of  the 
west  coast  of  South  America — counted  in  this  way  it  is  gigantic. 
'I'he  coasting  trade  is  done  by  foreign  steamships,  and  a  single  2000- 
ton  vessel,  rtinning  from  Panama  to  Valparaiso,  and,  during  every  trip, 
etitrreii  and  cleared  ^lerhaps  at  a  dozen  ports,  picking  up  or  discharging 
a  few  tons  of  freight  at  each,  may  add  yearly  200,00o  to  300,000  tons 
of  entrances  and  clearances  to  the  commercial  record.  So  also  with  the 
Central  American  states  and  Mexico ;  the  little  port  of  Punta  Arenas,  in 
Costa  Rica,  shows  a  movement  of  323,000  tons,  although  its  actual 
import  and  export  trade  is  only  about  12,000  tons.  Thus  millions  of 
tons  of  traffic,  heretofore  credited  to  a  canal,  represent  the  cargoes  of 
“  Flying  Dutchmen.”  In  fact,  an  analysis  of  its  probable  traffic  is  one 
of  tl»e  most  hallucinating  of  problems.  It  involves  a  knowledge  of  the 
weight  of  all  exports  and  imports;  and  the  Pacific  coast  countries, 
except  in  one  or  two  uncertain  cases,  give  no  weights  of  goods,  only 
their  valuation  for  customs  purposes ;  thus  one  is  almost  invariably 
obliged  to  fix  an  average  cash  value  per  ton  on  both  exports  and 
imports  to  arrive  at  the  approximate  tonnage ;  and,  if  disposed  to  take 
an  exaggerated  view  of  the  traffic  possibilities  of  a  canal,  may  swell  them 
to  almost  any  figure.  Then,  also,  the  steamship  versus  the  sailing  ship 

*  "South  Amoiica:  An  Ontline  of  its  Physical  tieopraphy.”  By  O,  E.  Church. 
llotjal  Geo.  Soe.  Journal.  April.  1901. 
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has  to  be  considered,  the  varying  net  register  of  ships  in  comparison 
to  cargo  capacity,  trade  winds,  ocean  currents,  coaling-stations  and 
cost  of  coal,  seasons  when  products  of  various  countries  are  in  most 
demand  and  require  the  most  rapid  means  of  transportation — these  and 
other  uncertain  factors  of  importance  are  involved  in  the  vexed  problem. 
Thus  men  of  marked  ability  and  good  faith  who  have  tried  to  solve  it 
constantly  change  their  figures,  as  Lesseps  did  up  to  the  collapse  of  his 
I’anama  company,  and  as  the  private  American  companies  which  have 
attempted  a  Nicaragua  canal  have  done.  Thus,  presenting  weapons 
to  any  expert  who  may  wish  to  challenge  my  estimate,  I  offer  the 
following ; — 

Sol  Til  Ameuicax  ’rKADE  vcos  WHICH  A\  Ameiiica.n  Inteiioceasic  i’anmi.  must 

1>E1’EN1). 


£ 

Exjiorts. 

£ 

190" 

Chile  ... 

9.«40,.at30 

1*2,.t7.5,598 

18!  tit 

Peru  . 

•2,lt)6.«4o 

:!.;h;i,.v2o 

18:  *8 

Kcuador 

1.000, IKIO 

l.•2.^7,978 

I'JOO 

Xiciiragiia 

7o:;,4ito 

792,203 

1899 

Honduras 

280,803 

231,01 1 

1900 

Sail  Salvador  ... 

ooo.ooo 

914.*2t:9 

IS'JS 

Guatemala 

i)(K).0IM» 

1,074,000 

1899 

Mexico 

•27*2,‘289 

1.t..')0:5,.‘.8_' 

720,393 

21..')32,'J7:. 

The  general  value  of  Spanish  American  imports  on  the  I’acilic  coast, 
1  calculate  at  the  rate  of  E2o  per  ton.  The  exports  vary  in  value 
according  to  the  countries.  <  'oal  is  reckoned  at  a  separate  valuation. 
The  ton  of  merchandise  is  taken  at  2240  lbs.  in  all  cases. 

ClIII.E. 

Import*  ...  ... 

Deduct  coiil .  1)74,740  tons,  valui-  1,01*2,000 

.*;8.e*2!<.::':o  = 

:44.'),i:i4  at  .fj.*) 

Total  imports  ...  1.010,880  ,, 

Deduct  52:3,20'.'  tons  of  coal  and  goods  from  Pacific  ocean  countries, 
and  we  have  4‘.'0,671  tons  of  cargo  for  North  Atlantic  ports.  But  it 
must  be  borne  in  mind  that  the  distance  between  Kurope  and  Valparaiso 
is  but  1587  miles  greater  by  way  of  the  Straits  of  Magellan  than  by  the 
Panama  route,  and  that  eight-tenths  of  the  imports  of  Chili  enter 
through  Valparaiso  and  ports  to  the  south  of  that  principal  em]K)rium 
of  the  country. 
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Expoilt . £T2,ii75,5;t.S 

Actual  tonnage  of  nitrate,  1.389,0O0  tons  at  iltl  =  i;8,:-!34,00ii 

Exports  to  Pacific  coast  countries.  Arirentiue  and  Brazil  950,000 

-  9,284,000 

£::, 291,598  = 

104,579  tons  at  £20  for  Xorlh  Atlantic 


For  t  'hile,  therefore,  we  have — 

Imports  . 

Exports  of  nitrate 

„  mcrcliaiulise 


490, (‘>71  tons 
1,389,000  „ 

164,57i*  „ 


Total  North  Atlantic  trade  .  2,050,250 


The  “  Permanent  Nitrate  Committee,”  of  London,  has  kindly  in¬ 
formed  me  “that  76'14  per  cent,  of  the  nitrate  tonnage  is  carried  by 
sailing  ships,  and,  although  the  percentage  by  steamers  is  gradually 
increasing,  sailing  ships  will  continue  to  have  the  preference  (except 
to  load  in  the  first  three  months  of  the  year  for  season  arrival)  as  long 
as  suitable  ships  continue  to  be  built.  Freight  by  steamer  is  from  one 
to  two  shillings  per  ton  higher  than  by  sail.  In  the  nitrate  trade 
a  ship’s  cargo  is  generally  about  60  j)er  cent,  greater  than  the  registered 
tonnage.  Sailing  craft  average  ninety-eight  days  for  the  voyage  from 
Peru  to  England,  and  steamers,  fifty-six  days. 

“  The  largest  quantity  of  nitrate  is  shipped  in  the  months  of  October, 
November,  and  December.  There  is  much  diversity  of  02)inion  among 
experts  as  to  the  life  of  the  nitrate  beds,  but  it  is  believed  that  there 
will  be  no  rapid  decrease  in  output  for  the  next  twenty  years.” 

The  Pacific  coast  trade  of  Bolivia  is  credited  to  Peru  and  Chile, 
across  which  countries  it  passes. 


Peri  . 

Import* 

From  Cbinu  and  Pacific  coast 
By  way  of  Iquitus  on  Amazon 


.  £2,100,640 

£140,547 

23.3,155 

-  673.702 


57,310  tons  at  £25 


£1,432,93>  = 


Export* 

To  Piicifii-  Countries  and  from  bpiitcs 


£3,301.520 

993.80t 


£2.367,710  = 

230,772  tons,  at  say  £10 

From  Peru,  therefore,  we  have — 

Imitorts  .  57,3H:  toi > 

Exports .  236,772  „ 


Total  North  Atlantic  trfde 


...  294,088  .. 
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Kcuapor. 

EstimutcJ  Im)iort$,  £l,0O0,O00 

There  are  no  statistics  for  u  recent  year,  but  the  value  of  imports  at 
iiuayaquil  for  the  first  six  months  of  1898  was  £434,465,  representing 
the  goods  entered  and  actually  weighed  at  the  custom-house,  the  official 
weight  being  1 6,880  tons.  This  makes  the  average  value  over  £25  2)er 
ton,  and  thus,  in  some  measure,  confirms  my  estimate  of  the  general 
value  of  imports  before  examining  into  the  trade  of  Ecuador.  It  is 
probably  excessive  to  fix  the  yearly  imports  of  that  country  at  40,00' • 
tons. 


Kxixirit 

To  Cliili  and  Peru  . 

...  £1.257.978 

121,127 

tons,  at  say  £  j" 

£1.130,851  = 

For  Ecuador,  therefore,  we  have — ■ 

Imports  . 

Exports  . 

...  40.0' Ml  tons 

...  22.737  .. 

Total  North  Atlantic  trade 

...  t;2.7:;7  .. 

( 'oLojiBl  t 

has  no  trade  with  the  North  Atlantic  worth  mentioning  through  her 
Pacific  coast  ports.  Panama  is  simply  a  land  transit,  not  to  be  taken 
into  account  when  estimating  the  interchange  of  goods  between 
countries.  Some  canal-tonnage  estimates  erroneously  include  the  traffic 
of  the  Panama  railway. 

<  'osTA  Pica. 

Pacific  coast  imports  and  (.xixats  (estimated) 

.  12, '"Ml  tons 

NliAKAOL’A. 

I  nipt' it* 

Deduct  for  .Atlantic  side  . 

.  £703.49a 

.  200,00" 

20,100  tons  at 

£503,490  = 

Kxpoitx 

Less  gold,  silvtr,  and  Atlantic  coast 

.  £792.203 

.  2'j2,85" 

8822  tons  at  £•'>" 

£529,353  = 

For  Nicaragua,  therefore,  we  have — 

Improrts  . 

Exports  . 

. 2".  100  tons 

.  S.822  „ 

Total  North  Atlantic  trade  with  Pacific  roust  ...  '.iS.trii  „ 
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lld.MH  r.A'. 

Tke  import  and  esiiort  data  are  confused,  but  the  Impodt  ari^  about — 

‘;2SO,S03 

On  Atlantic  side  .  *-80.803 

From  Pacific  coast .  l.-oOd 

-  82,303 


sOO't  tons  at 
Kxpoitt 

From  Atlantic  side  . 

(told  and  silver  . 


22S9  tons  at  £2ii 

For  Honduras,  therefore,  we  have — 

Imports  . 

Exports  . 


il  108,500  = 


i- 117,743 
07,484 


i:231,OI4 


185,227 


*•4.5,787  = 


8000  tons 
2280  ., 


Total  North  Atlantic  trade  with  Pacific  coast  ...  10,289  ., 


SaLVAIhiP,. 

...  ...  ...  £t!00,0fl0  =  24,1100  tons  at  i"25 

txi>o,U  . £91 4,2t:9  =  30.475  „  £30 

This  credits  all  the  trade  to  the  North  Atlantic,  although  a  propor¬ 
tion  is  due  to  the  Pacific  coast  countries. 

For  Salvador,  therefore,  we  have — 

Imports  .  24.000  tons 

PAjxtrts  .  30,475  „ 

Total  North  .Vtluntie  trade  .  54,475  ,. 


Gl  ATKMAI.A. 

IiiipoiU  .  £900,0(»0  =  3t;,CoO  tons  at  £'25 

ExjMrtB  . £1,674,000  =  47,830  „  £35 


This  also  credits  ihe  whole  trade  of  Guatemala  to  the  North 
.\tlantic,  although  it  dees  not  lelcng  to  it  entirely.  The  value  of  the 
coffee  of  Guatemala  exported  was  iil,478,01*6. 

For  Guatemala,  therefore,  we  have — 


Imports 
Exf  orts 


.36,000  tons 
47,830  „ 


Total  North  Atlantic  trade 


83,830  ,. 
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Mexico. 

The  financial  agent  in  London  gives  me  the  latest  statistics  which 
he  has  for  the  trade  of  the  west  coast  (Acapulco,  Manzanillo,  San  Bias, 
^lazatlan,  Guaymas,  and  La  Paz)  for  the  year  1890. 

Iiiipoii*  .  *.'272,'JS9  =  le,‘.tr2  tons  at  £2.5 

iuclu  silver  .  £720,:!a3  =  18,lCu  £40 

For  Mexico,  on  the  west  coast,  the  trade  varies  but  little.  It  is 
probably  an  excess  to  give — 

Im]K)rts  for  lOoO .  12,M(MI  tons 

Kxp.irt8  .  20.000  ,. 


Total  for  North  Atlantic  trade .  32,1 

Although  some  of  this  tonnage  is  due  to  *  'alifornia, 

<  'ai.ifoksia. 

88u  Francisco  im|)orts  . 


120.000  tons  cement  ...  . 

142,500  „  common  ^oods  at  £15 

90!>,300  ..  coal . 

lialalicu  . 

115,000  ..  high-class  trans-continental  Roootls  at  £3S 


Total  tonnage  inijsirts 
I'cduct  coal  from  British  Columbia 
.,  .,  Australia  ... 

.,  .,  others 

.,  sundry  high-class  gisnls 
,.  Chinn  and  .Japan  cement 


Total  for  North  Atlantic  trade 


KipnrU.  not  including  £3,123.954  treasure  ...  £7,949,012 

<  If  which  to  Europe  .  ...  ...  2,928.000  = 

585,721  tons  at  £5 

Add  4,7.)8  ..  for  United  Slates  and  cost  coajt.  all  sea-rontc 
73,890  „  riu  1‘anania 


For  San  Francisco,  therefore,  M-e  have 

Imports  . . 

Es|>orts  . 

Add  for  Snn  lliego  and  Los  Angeles  imports  and  exports 


304,000  tons 
064.309  ,, 
20.000  ., 


Total  North  Atlantic  trade  by  sea 
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OltEGOS  AND  WaSUISGToS. 
Impoii*. 

At  Portland . 

Of  this  from  Pacific  countries  . 


7027  tons  at  i.T0 
Expodt 

Traile  with  Pacific  . 


*031,458 

461.P.tl 


i7<i.2C7  = 


£1,801,072 

548,286 


Trade  with  United  Kingdom  .  £1,252,786  = 

313.106  tons  at  £1 

of  Puget  tound  customs  district  from  Europe,  say  15.0. K)  tons  ut  £lO  =  £l.‘)0,00<i 
Exports  io  „  140,465  ,.  £4  =  £561,858 


The  reiuainiDg  trade  is  with  PacIHc  countries.  For  Oregon  and 
Washington,  therefore,  we  have — 


Impf>rt8  and  exports  of  Portland  ... 
.,  „  Puget  sound 


32i»,22:5  tons 
1. ‘•5,465  „ 


Total  North  Atlantic  trade  by  sea 


475,688  .. 


BkITISH  Cot.L’MBIA. 

Import  and  export  trade  with  North  .Atlantic  ri«  Caps  Horn,  estimated  75,0di»  tons. 


Hawaii. 

ImportK .  £3,80o,00» 

From  United  States  west  coast  .  1.831,060 


98,500  tons  at  £26 

Deduct  13,100  „  .Asia  and  Pacific  islands 


Leaves  85,400 


Exports  ... 


To  west  coast  of  I'uited  Slates 


£T,'.»6;t,000  = 


£4,52.‘.,00O 

2,320.6(Mi 


147,600  tons  at  £15 


‘••2,26.‘.,000  = 


Fur  Hawaii,  therefore,  we  have-  - 

Imports .  8.O.400  tons 

Exports .  147,000  ., 


Total  for  North  Atlantic  trade  .  232.40<t  „ 

Pul.vXESIA. 

The  imports  and  exports  of  the  several  islands,  not  including  Fiji, 
aie  valued  at  about  £265,000.  It  is  probably  an  excets  to  allow  20,000 
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tons  for  their  North  Atlantic  trade.  That  of  Fiji  is  almost  wholly  with 

Australia. 

Trade  op  the  Uxited  State*  v.tth  the 

Asiatic  Pacific  Coast. 

Import  f. 

•Tapnn . 

.  £6,544,884 

China . 

.  5,379,223 

Hong  Kong  . 

.  251,251 

static  Russia  . 

.  202 

Of  this  total  . 

...  ...  £12,175,560 

t^dlif'irnia  receives . 

£4,298,103 

Portland  .,  . 

88.100 

Puget  sound  ports  receive  . 

1,825,663 

Which  amount  iiK  stly  n  presents  gooils  of 

- 6,211.866 

£5,963,694 
secondary  value,  say,  £25 

l>or  Ion  =  238,547  tons 

Kxfur'.*. 

From  the  I'nited  States  to — 

.Tnpan  . 

.  £5S17,.V2S 

China  . 

.  3,051.749 

Hoiig  Kong  . 

.  1,697,198 

.\siatic  Russia  . 

.  610,0.50 

•  hinesc  Russia  . 

.  67,462 

From  which  deduct  for  (Jalifotnia 

£11,24.3,987 

£2,2.50.000 

.,  .,  Portland . 

419.800 

„  „  I’uget  sound  ports 

1.870,000 

4,.‘)39,SOO 

‘•6,704,187 

Of  this  amount,  take  ];nlf  at  tl:e  averrge  ttnnagc  value  of  £40  =  83.800  tons 

And  half  ,,  „ 

„  £20  =  lt:7,C00  „ 

Total 

.  251.100  ,. 

For  Irade  of  United  States  with  the  Asiatic  I’acific  coast,  wo  there¬ 
fore  have — 

Imports . 23S,.')47  tons 

Exports  ...  ...  ...  ...  ...  ...  251,400  „ 

Tctal  .  480,047  „ 

for  the  east  coast  trade  of  the  United  States,  all  sea- route. 

It  may  he  appropriate  to  call  attention  here  to  the  hallucination 
which  exists  regarding  the  foreign  tiade  of  the  people  of  China,  and 
the  anxiety  of  the  'Western  nations  to  secure  it  at  any  cost,  as  if  dense 
population  were  the  measure  of  commercial  possibilities.  Compare 
China  with  its  400,000,000  inhabitants  with  the  Argentine  Republic 
and  Chile,  aggregating  tut  8,000,000;  China  has  a  total  foreign  trade 
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of  4:69, 320, 00<^,  and  the  two  other  countries  £80,5.*>6,000.  China  gives 
:<8.  t>d.  per  head,  and  the  Argentine  and  , Chile  average  a  trade  of  £10 
per  head — tlie  difference  between  the  inertia  of  old  age  and  the  activity 
of  youth. 

The  Philippine  Isiands — the  last  colonial  curse  of  Spain-— now 
transferred  to  the  United  States. 


Imports  from  the  United  States 
Exports  to  ,. 

The  former  at  £2o 
The  latter  at  £15 


...  £270,000 
8O8.O0U 
13,500  tons 
54,000 


Total 

Deduct  for  California  trade  ... 


67,500 
12,000  „ 


Leaves  for  cast  cosist  trade  of  United  States  ...  5.5,000 
The  tables  of  distances  do  not  warrant  the  supposition  that  any  of 
the  commerce  of  Europe  with  Australia  and  New  Zealand  can  be  diverted 
from  the  routes  it  takes  at  present ;  therefore  our  inquiry  regarding 
those  countries  is  confined  (as  in  the  case  of  the  Philippine  islands)  to 
the  trade  which  the  United  State.s  has  with  them. 


Trade  of  .Vcstrai.asia 

WITH  THE  United  Si 

I'ATEM. 

IiiiportR. 

Exports 

New  South  tVales . 

.  £2..557,961 

£3,981,242 

Victoria  . 

.  1,323,7.57 

235,012 

South  .Vustralia  . 

.  3.50,860 

900 

New  Zealand  . 

.  775,309 

4,57.875 

Totals 

£5,007.887 

£4,675.029 

Of  the  imjmi-U . 

..  £5,007,887 

United  States,  saj-  .  £300.000 

Victoria  ((iovernment  Report)  .  71.485 

South  Australia,  say  .  5o,00o 

New  Zealand  (Government  Report) .  87.403 


112.475  tons  at  £40 


£4,498,;)9!t  = 


Of  the  earpo/  fs . £1,67.5,029 

Those  from  New  South  Wales  include  "old  £.3.701,1.56 
And  coal  to  west  coast  of  I'uited  State.-*  ...  66,094 

-  3.767,250 


22,695  tons  at  £4o 


£907,779  = 


We  therefore  have  of  Australasian  trade  with  the  east  coast  of  the 
United  States — 


Imports .  1 12,475  tons 

Expf>rts .  22.695  ., 


135,170  ., 
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finmm'xrtj  of  tonnage  upon  tehieh  a  Panama  canal  irould  have  to  depend  foe  teaffic  irere 
the  canal  open  to-day. 


Chile  . 

Peru  . 

Kcuador  . 

<  '(>8t«  Rica . 

N  icarap:ua . 

Honduras . 

Salvador  . 

Guatemala 

Mexico  . 

California . 

Oregon  and  Wasliingtoi 
British  Columbia... 

Hawaii  . 

Polynesia . 

Asiatic-Pacific  coast 

Philippines 

Australasia 


When  we  consider  that,  of  the  nitrate  trade  of  Chile,  1,057,584  Ions 
are  carried  by  sailing  craft,  that  the  exports  of  the  west  coast  of  North 
•America  to  the  United  Kingdom  are  nearly  all  by  sail,  and  that  the 
remaining  countries  of  the  above  list  have  a  large  trade  by  sailing 
ships,  it  seems  reasonable  to  estimate  that  at  least  fifty  per  cent,  of  the 
commercial  cargo  tonnage  indicated  is  carried  by  sailing  craft.  Were 
there  a  strait,  without  toll  charge,  connecting  the  two  oceans  at  Panaiuii. 
would  these  ships  take  that  route  ?  The  evidence  regarding  sailing 
conditions  is  of  such  a  nature  that  no  prudent  man  would,  for  the 
purpose  of  estimating  the  value  of  the  projected  canal  as  a  commercial 
venture,  take  into  account  the  tonnage  of  sailing  ships  engaged  in  the 
trade  of  the  countries  interested  in  it.  Even  the  “  Isthmian  Canal 
Commission”  in  its  report  just  presented  to  the  United  States 
Government,  although  it  includes  the  sailing-ship  tonnage  in  its 
estimate  of  canal  traffic,  says  :  “  The  Nicaragua  route  would  be  the  more 
favourable  one  for  sailing  vessels,”  which,  however,  “  would  probably 
be  unable  to  compete  with  steamers  to  any  considerable  extent  by 
either  canal.  They  would  certainly  be  unable  to  compete  with  steamers, 
both  using  the  Panama  canal.”  In  other  words,  send  your  freight  by 
steamship  if  you  wish  to  use  the  canal.  Put  suppose  you  do  not  wish 
to  use  it  ?  The  report  preserves  a  discreet  silence  as  to  whether  the 
Commission  believes  that  sailing  craft  can  be  counted  on  tc  use  the 
canal  at  all. 

^ly  estimate  of  cargo  tons  upon  which  a  canal  would  have  to  depend, 
carried  to-day  by  sail  and  steamer,  is  5,lt50,lt'i5  tons,  from  which  it  seems 
proper  to  deduct  half  for  the  sail-tonnage,  2,580,082,  leaving  2,580,082 


344  INTEROCEANIC  COMMUNICATION  ON  THE  WESTERN  CONTINENT. 


cargo  tons,  to  which  a  canal  must  look  for  traffic,  lint  how  much  of  this 
can  the  canal  count  upon  with  certainty?  This  is  a  question  that  no 
one  can  answer  even  approximately.  Although  a  steamship  may  find  the 
canal  route  the  shortest  possible  for  her  voyage,  there  is  only  a  hopeful 
possibility  that  she  will  take  it,  for  there  are  other  factors  in  the 
problem  which  may  govern  her  choice  of  route,  so  well  known  to  the 
shipping  world  that  it  is  not  necessary  to  occupy  space  in  their  dis¬ 
cussion.  For  instance,  in  1878,  the  tonnage  which  passed  through  the 
Suez  canal  was  2,269,ii78  tons  net,  while  the  tonnage  then  believed  to 
be  tributary  to  the  canal  was,  according  to  the  United  States  Bureau 
of  Statistics,  6,312,742  tons.  Thus  the  canal  got  36  per  cent,  only 
from  its  apparently  tributary  trafiSc.  But  let  us  bo  generous  to  so 
magnificent  an  enterprise  as  an  American  isthmian  canal,  and  assume 
that  it  will  get  70  per  cent,  of  the  apparent  steamer  traffic,  or  1,806,058 
cargo  tons.  Then  comes  the  question  what  is  a  cargo  ton  in  relation 
to  the  net  register  ton  of  a  steamship?  the  latter  being  the  class  of 
measurement  adopted  by  the  Isthmian  Canal  Commission  in  its 
estimate  of  canal  tonnage  for  purjioses  of  toll.  It  is  well  to  state  that 
there  is  a  special  Suez  canal  tonnage  measurement,  on  which  the 
company  collects  its  nine  francs  per  ton  toll  for  all  ships  making  the 
transit  of  the  canal.  As  this  is  important,  I  give  it  in  connection  with 
the  tonnage  of  the  following  shij)s,  which  are  average  examples  of 
medern  freighting  steamers  : — 


Xuiiie  of 

Not. 

Sue;-,  tons. 

Cart?.) 

<ai)aiity. 

Cheltenham 

.3741 

241.5 

27.56 

6lMm 

Shrewsbury 

:wj:5 

2079 

2828 

5400 

tVinchester 

...  32:t7 

20S7 

2493 

5400 

Kugl.y  . 

32St; 

2110 

2854 

.5400 

(’linrterhouse  ...  ■ 

3021 

1928 

2528 

490o 

Repton  . 

2S81 

18.52 

21t;4 

4328 

Anglo  Chilian 

...  '  ?SI7 

2441 

2924 

6000 

Soutli  America  ... 

4197 

2701 

3930 

7300 

■luanita  North 

...  1  :t503 

2233 

2737 

5660 

Total 

...  30,906 

19,846 

25,214 

.50,388 

The  average  cargo 

capacity  of 

these 

steamships 

is,  therefore 

about  two  and  a  half  times  their  net  tonnage;  but  if  the  Suez 
measurement  be  adopted,  it  is  just  twice;  but  the  cargo  capacity  is 
dead  weight,  and  includes  coal-bunker  space.  If  the  cargoes  be  general 
measurement  goods,  the  ships  will  carry  more  than  their  full  cargo 
tonnage  capacity  plus  coal.  Thus,  in  estimating  the  ship  tonnage, 
and  including  a  few  ships  in  ballast  or  with  partial  loads, it  may  fairly 
be  conceded  that  every  net  register  ton  of  steamships  will  carry  two 
cargo  tons. 
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The  result  <>f  the  analysis  is  that  the  portion  of  existing  traffic 
which  a  Panama  canal  may  possibly  attract  (1,806,058  cargo  tons)  will 
require  903,029  net  register  tons  of  steamships. 

The  Isthmian  Canal  Commission  recommends  a  “  net  register  ”  toll 
of  .^1  per  ton  ;  but  states  that  the  cost  of  maintenance  of  the  Panama 
canal  will  be  ^2,000,000  yearly,  and  of  the  Nicaragua,  $3,300,000. 

Of  course,  much  depends  upon  the  growth  of  commerce  of  the 
countries  bordering  the  Pacific  ocean  during  the  ten  years’  cutting  of 
the  canal.  That  growth  may  be  important,  but  is  it  not  over  estimated  ? 
What  has  it  been  on  the  Caribl)ean  sea  side  of  the  canal  during  the 
jiast  four  centuries?  When  the  estimates  for  the  old  Panama  < 'anal 
Company  were  made  in  1879,  the  Congress  fixed  the  tonnage  at  5,250,000 
trc'S  hypothetique,”  and  therefore  “  prudently  reduced  ”  it  to  4,838,000 
tons  ;  but  calculated  that  upon  opening  the  canal  in  1889  the  increased 
commerce  of  the  world  would  give  the  canal  7,249,000  tons  net  register. 
Thus  the  same  delusive  argument  prevailed  then  as  now  regarding 
growth  of  traffic.  Thirty  years  have  elapsed  since  Lesseps  held  his 
congress,  and  now  Yve  have  the  estimate  of  the  Isthmian  Canal  Commis¬ 
sion,  giving  the  canal  4,574,852  tons  net  register,  and  stating  that  the 
new  Panama  Canal  Company  estimates  the  tonnage  at  4,685,575  tons. 
What  has  become  of  the  continuous  increment  since  Lesseps’  original 
estimate? 

After  an  elaborate  report  of  the  highest  scientific  value,  Yvhich  does 
great  honour  to  the  engineering  talent  of  the  United  States,  the  Isthmian 
Canal  Commission  seems  to  convey  the  impression  that  it  would  have 
lieen  thankful  if  chapter  ix.  on  the  “  Industrial  and  Commercial  Value  of 
tlie  Canal”  had  been  entrusted  to  a  body  of  gentlemen  less  tied  to 
accurate  analysis,  and  a  knowledge  of  the  value  of  Yvords.  How  keenly 
it  realizes  the  illusory  nature  of  its  tonnage  estimate  is  evident 
from  the  following  statement  in  its-  report : — “  The  commerce  of 
YY’estem  South  America  Yvith  Europe  will  continue  to  pass  the  Straits  of 
^lagellan,  or  to  round  Cape  Horn;  the  trade  of  the  American  Atlantic 
seaboard  with  Australia  will  keep  to  the  Good  Hope  route,  and  the 
traffic  between  our  eastern  seaboard  and  the  Philippines  and  southern 
<  'hina  Yvill  remain  tributary  to  the  Suez  route  if  the  charges  for  passing 
the  American  canal  are  made  greater  than  the  saving  to  be  effected  by 
rising  that  waterw’ay.  A  toll  of  about  $1  per  ton  net  register  could 
probably  be  paid  by  the  commerce  betYveen  Europe  and  western  South 
America,  and  by  that  of  our  eastern  seaboard  with  Australia;  a  much 
higher  charge  would  probably  cause  a  large  share  of  the  business  to 
continue  to  be  done  by  the  routes  now  used.  For  the  commerce  of  our 
eastern  ports  with  the  Philippines  and  the  main  land  of  Asia  between 
Singapore  and  Shanghai,  the  distance  by  way  of  the  Suez  and  Isthmian 
canals  will  be  so  nearly  equal  that  the  route  Yvill  depend  largely  upon 
tolls.  Light  charges  at  the  American  canal  YY’ill  give  that  waterway  a 
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large  share  of  the  tonnage ;  high  tolls  will  cause  the  Suez  route  to  be 
used.” 

The  report  of  the  Commission  Tminus  appendix)*  only  generalizes 
the  traffic  estimates,  giving  0,702,541  cargo  tous.  One  may  be  allowed 
to  express  surprise  that  net  tonnage  in  1899  “  was  ascertained  by  an  ex¬ 
amination  of  the  statistics  of  entrances  and  clearances  kept  by  the  United 
States  and  European  countries,  and  included  336, 99h  tons  for  the 
commerce  now  crossing  the  isthmus  of  Panama.”  This  net  register 
vessel-tonnage  for  the  Panama  railway  for  1899  is  so  widely  at  variance 
from  ‘  Poor’s  Manual,’  which  gives  287,400  ordinary  gross  tons  for  that 
year,  that  the  discrepancy  merits  attention. 

The  Commission  says  that  its  total  traffic  estimate  “  was  com¬ 
pared  with  the  investigation  made  by  the  New  Panama  Canal  Company. 
The  records  of  vessel  movements  kept  by  that  company”  (the  italics  are 
mine)  “show  a  traffic,  for  the  calendar  year  1899,  of  3,848,577  tons  net 
register  for  the  commerce  between  Europe  and  the  Western  coast  of  the 
American  continent,  between  the  Atlantic  seaboard  of  .Vmerica  and 
trans-Pacific  countries,  and  between  the  two  American  seaboards.  The 
total  obtained  from  the  records  kept  by  the  Panama  Company  does  not 
include  any  vessel-tonnage  for  the  commerce  now  crossing  the  isthmus. 
The  addition  of  that  tonnage,  336,998  tons,  raises  the  total  to  4,185,575.” 

One  gathers,  from  this  statement,  that  the  New  Panama  Canal 
Company  has  kept  a  special  “  record  of  vessel  movements  ”  during  the 
year  mentioned.  But  the  Commission  has  been  misinformed,  or, 
perhaps,  has  misinterpreted  the  information  given  to  it.  The  Panama 
Canal  Company  informs  me  that  its  estimate  is  derived  from  “  le  de- 
pouillement  de  tres  nombreux  documents  de  statistique  ” — abstracts 
from  very  numerous  statistical  documents-  which  is  the  procedure 
which  has  been  adopted  in  all  canal  traffic  estimates  since  that  made 
by  Lesseps. 

Would  it  not  be  desirable  to  have  something  more  definite  than 
the  following  item  in  the  Report  of  the  Commission :  “  The  entrances 
and  clearances  of  New  Zealand’s  trade  with  North-Western  Europe 
amounted  to  481,178  tons,  net  register  in  1899,  and  the  European 
commerce  of  the  other  islands  east  of  Australia  to  181,743  tons.  Of 
this  total  traffic  of  662,921  tons,  500,000  might  have  advantageously 
used  an  isthmian  canal,  and  this  should  be  added  to  the  canal  tonnage 
originating  or  terminating  in  America.  This  makes  the  total  obtained 
by  the  Commission’s  investigation  of  the  tonnage  that  might  have  used 
an  isthmian  canal,  in  1899,  4,574,852  tons  net  register;  and  the  total 


*  I  learn  that  the  appendix  to  the  report  of  the  Commisiiion  cannot  bo  completed  for 
several  months  yet.  This  appears  to  postpone  canal  le^dslation  at  Washington ;  for 
no  prudent  legislative  body,  even  with  the  overflowing  treasury  of  the  United  State.t 
behind  it,  can  afford  to  launch  forty  to  fifty  million  sterling  into  Panama  or  Nicaragua 
without  a  keen  analvsis  in  detail  of  the  generalized  estimates  of  traftic. 
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obtained  by  adopting  the  New  Panama  Canal  Company’s  figures, 
originating  or  terminating  in  America,  4,685,575  tons.”  It  is  notable 
that  the  estimate  of  the  Canal  Company  itself  is  3,848,577  tons,  and 
that  the  Commission  adds  to  it  the  Panama  railway  traffic  and  500,000 
tons,  which,  in  its  opinion,  north-western  Europe  may  send  through 
the  canal  in  the  New  Zealand  trade.  The  report  absorbs  every  vessel 
which,  in  its  voyage,  might,  on  the  basis  of  distance,  “have  ad¬ 
vantageously  used  the  canal.”  Does  the  Suez  canal,  to-day,  show  a 
traffic  tonnage  on  the  same  hypothesis?  I  sympathize  with  the 
Isthmian  Canal  Commission.  Only  monastic  patience  and  mathematical 
talent  impervious  to  offence,  can  wade  through  the  voluminous, 
frequently  overloaded  and  often  contradictory  and  erroneous  trade 
statistics  of  the  world,  and  derive  from  them  any  satisfactory  result. 
In  the  “Preliminary  Report”  of  the  Commission,  November  .30,  1900, 

I  find  that,  after  an  exhaustive  study  of  the  commerce  of  the  world, 
it  is  estimated  that  it  will  give  the  canal  net-register  tons  5,736,456. 
The  final  report  reduces  this  figure  to  4,574,88'J — that  is  to  say,  by  no 
less  than  1,161,574  tons.  It  is  to  he  regretted  that  the  estimates  are  so 
wavering. 

The  “  Preliminary  Report  ”  says,  “  The  statistics  of  exports  and 
imports  of  all  countries  being  given  in  values  or  quantities,  it  was 
necessary  to  convert  these  into  their  tonnage  equivalents.”  Here 
we  are  agreed,  but  why  did  the  Commission  abandon  this  only 
legitimate  basis  for  an  estimate,  and  resort,  in  the  final  report,  to  the 
iffnis  fatuua  one  of  “  entrances  and  clearances  ”  of  vessel  tonnage? 

The  most  elaborate,  voluminous,  and  careful  Isthmian  canal  traffic 
estimate,  on  this  basis,  which  I  have  seen  was  that  made  in  1880, 
by  the  United  States  Bureau  of  Statistics,  under  the  very  intelligent 
direction  of  ^Ir.  Joseph  Nimmo,  jun.  Even  thus,  his  “  Proposed 
American  Interoceanic  Canal  in  its  Commercial  Aspects  ”  could  find 
only  1,625,000  tons  to  credit  to  the  canal  from  the  world’s  commerce. 

For  the  sake  of  brevity,  I  have  largely  confined  my  estimate  to 
Panama,  but  if  Nicaragua  be  the  route  adopted,  the  tonnage  conceded 
must  be  reduced,  l)ecause,  for  most  of  the  general  merchandise  trade  of 
Chili,  it  will  turn  the  scales  in  favour  of  the  Straits  of  Magellan. 

Against  the  disadvantage  of  a  canal  with  locks,  recommended  by  the 
Commission,  whether  across  Nicaragua  or  Panama,  the  depth  of  water 
throughout  is  to  be  35  feet.  This,  taking  into  consideration  the  increas¬ 
ing  size  and  draft  of  ships,  will,  of  course,  give  an  American  canal  great 
advantages  in  competition  with  Suez  for  the  trade  of  the  Pacific  coast 
of  Asia  and  adjacent  islands ;  but  is  it  supposable  that  the  Suez  Canal 
Company  will  allow  its  control  of  trade  to  escape  for  want  of  dredging  ? 
The  maximum  draft  of  ships  permitted  in  the  canal,  since  April  15, 181*0, 
is  25  feet  7  inches. 

In  considering  the  tonnage  which  will  use  an  .American  canal,  coal 
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Incomes  a  factor  of  importance,  and  perhaps,  in  some  cases,  it  is  master 
of  geographical  position.  The  best  bunker  coals  are  Cardiff,  Tyne, 
Newcastle  (in  New  South  Wales),  and  Pocahontas  or  New  Kiver,  shipped 
at  Norfolk  and  New]iort,  Virginia.  Poorer  descriptions  are  found  in 
India,  Japan,  and  Chile,  not  at  all  comparable  to  those  mentioned.  The 
west  coast  of  the  United  States  is  supplied  with  e.vcellent  coal  from 
Australia,  Wales,  British  Columbia,  Seattle,  Tacoma,  Mount  Diablo, 
Coos  Bay,  Tesla,  and  Rocky  mountains. 

I'or  Suez  canal  voyages,  the  following  are  approximate  prices  for 
annual  coaling  contracts  at  Port  Said,  Colombo,  and  Singapore,  181*7  to 
11*02  * 
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“  With  regard  to  Colombo  and  Singapore,  the  largest  and  fastest 
hteamen  take  Welsh  coal  as  a  rule,  but  some,  at  Singapore,  take  the 
l»est  description  of  Japan  coal,  paying  sometimes  a  shilling  or  two  above 
the  prices  given,  in  order  to  secure  best  possible  descriptions.  Ordinary 
steamers  take  Bengal  coal  at  <  ’olombo,  and  ordinary  best  Japan  at 
.Singapore.” 

The  price  of  Japanese  coal  at  Hong  Kong  is  22s. ;  at  Shanghai,  2* 's. ; 
and  at  Yokohama,  19s. 

The  price  of  coal  in  Oregon  at  tide  water  is  about  12«.  per  ton  ;  at 
Vancouver,  19*. ;  at  Esquimalt,  23s. ;  Victoria,  23s.  At  San  Francisco, 
during  189**,  the  best  Australian  averaged  from  27s.  to  30s.,  but  the 
growing  output  of  the  mines  of  British  Columbia,  Oregon,  and  California 
proQiises,  within  a  few  years,  to  supply  the  entire  wants  of  the  Pacific 
c<jast  of  North  America.  Coronel  (Chile)  coal  is  of  very  poor  quality, 
and  averages  about  20s.  per  ton  as  against  dOs.  for  Pocahontas  or  Welsh. 
At  Honolulu,  Australian  coal  is  about  4H8.  per  ton,  Seattle  4()s ,  and 
British  Columbia,  which  is  of  very  fine  quality’,  52s.  New  River  steam 
cjal,  Virginia,  is  Ids.  at  Newport  News,  28s.  at  Colon,  and  d8s.  at  Panama. 
By’  these  prices  the  comparative  coaling  cost  of  a  voyage  tut  Sue/,  or 
via  Panama  may  be  ap]>roximately  estimated. 

The  average  speed  of  a  cargo  ship  is  about  9  knots  an  hour,  and  the 
following  example  of  a  voyage  is  interesting ;  t  Steamer  Straits  of 
Mfuai,  6200  cargo  tons,  speed  about  9  knots,  voyage  recently  made  from 
United  Kingdom  to  Amoor  river,  Japan,  Puget  sound,  Coronel,  Straits  of 

*  I  am  indebted  to  Messrs.  Hull,  Blytli  &  C.».  for  preparing  this  table  for  me. 

t  I»y  the  courtesy  of  Messrs.  Mann,  (leorge  &  Co. 
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Magellan,  Cape  of  Good  Hope,  Delagoa  bay,  Cape  of  G(xxl  Hope, 
lluenos  Ayres,  and  home.  Consumption  of  coal  per  day  was  :  Scotcli, 
1*>  tons  9  cwt. ;  Welsh,  taken  abroad,  15  tons  2  cwt. ;  Japanese,  17  tons 
7  cwt.;  British  Columbia,  at  Puget  sound,  18  tons  9  cwt.;  Coronel,  20 
tons.  The  above  is  a  practical  demonstration  of  the  relative  value  of  the 
different  coals  mentioned,  for  steam  purposes. 

My  finding  of  the  problematical  traffic  of  an  American  interoceanic 
canal  is  903,029  tons,  net  register,  on  the  basis  of  the  world’s  com¬ 
mercial  movement  to-day.  What  is  the  principal  reason  that  it  is 
problematical  ? 

To  answer  this  pertinent  question,  an  inquiry  into  the  relation 
which  the  projected  canal  will  bear  to  the  Pacific  railways  of  the 
United  States  and  Canada  is  important.  When  the  47-7  miles  of  the 
Panama  railway  were  opened  to  traffic,  January  28,  1H55,  there  was 
not  so  great  a  length  of  railway  west  of  the  Mississippi  river.  Now 
there  are  seven  trans-continental  lines  which  reach  the  Pacific  coast. 
The  first  one,  the  Union  and  Central  Pacific,  was,  with  a  divine  faith  in 
the  solidarity  of  the  country,  pressed  to  completion  during  the  great 
( 'ivil  War,  and  opened  to  traffic  from  New  York  to  San  Francisco,  May 
10,  186!'.  The  first  whistle  of  the  locomotive  called  the  trade  between 
the  Atlantic  and  Pacific  states  to  abandon  the  Panama  and  Cajie  Horn 
routes,  and  take  the  trans-continental  one.  In  1869,  the  interchange 
of  trade  between  New  York  and  San  Francisco  via  the  Panama  railway 
was  valued  at  £14,040,000.  In  1870  it  dropped  to  £.3,720,000,  and  in 
1871',  by  continuous  decrease,  had  fallen  to  £!'90,000.  These  figures 
include  treasure  £.3,230,000  in  186!*,  and  only  £43,300  in  the  year 
following.  The  Panama  railway  had  evidently  lost  its  control  of  inter¬ 
oceanic  communication ;  man  had  discovered  how  to  turn  and  make  of 
quite  secondary  value  one  of  the  most  commanding  geographical  posi¬ 
tions  on  the  globe — one  from  which,  for  three  centuries,  Spain  bad 
directed  the  commercial  destinies  of  two-thirds  of  the  Western  Conti¬ 
nent  and  the  whole  eastern  shore  of  the  Pacific  ocean.  If  the  effect 
of  the  trans-continental  railways  on  the  traffic  across  Panama  was 
disastrous  to  the  Panama  railway,  it  was  annihilating  to  that  between 
the  Pacific  and  Atlantic  coasts  rid  the  Cape  Horn  route.  In  186!*,  a 
magnificent  fleet  of  clipper  ships  carried  on  this  commerce ;  they  have 
disappeared!  In  1!*00,  the  Panama  railway  showed  a  movement  of 
357,377  tons  of  freight ;  not  so  much  as  in  1888. 

The  tonnage  Iraneporltd  by  the  folloicing  named  Vaeific  railiruye  for  lU***',  ttccordlini  to 
'  Poor’ «  Manual’  teas — 

Hy  the  Atchison,  Topeka,  and  Santa  Fe  9.81*3.018 

„  Missouri  Pacific  .  11,I30,27.‘> 

,.  Northern  „  .  7,121,*:55 

.,  Great  Northern  Pacific  .  .\1C2,757 

.,  Southern  Pacific  .  15,25(J.!t81* 

Total  tons  .  lS,."it;0.t!!*.S 
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This  tonnage,  136  times  that  of  the  Panama  railway,  includes  the 
local  and  through  traffic  which  has  been  called  into  existence  west  of 
the  Mississippi  river  since  the  Panama  railway  was  built.  To  this 
we  may  add  the  traffic  of  the  Canadian  Pacific,  7,155,813  tons,  over 
twenty  times  that  of  the  Panama  line.  These  avenues  of  commerce 
are  different  from  those  of  ocean-borne  trade  ;  they  ramify  in  countless 
directions ;  every  city,  town,  and  hamlet  draws  life  and  vigour  from 
them ;  thousands  of  stations  along  their  routes  serve  as  distributing 
points  from  which  branches  lead  to  minor  centres.  This  vast  system 
of  communications  may  be  likened  to  a  fisher’s  net  spread  across  the 
continent  and  from  the  Gulf  of  Mexico  to  Lake  Winnipeg,  with  every 
mesh  teeming  with  active  life  and  trade  possibilities,  and  interested  in 
the  welfare  of  every  other  mesh.  What  a  commerce  !  In  comparison  to 
this  picture,  what  is  the  ship  and  her  ocean  avenue?  There  are  no 
distributing  and  receiving  points  for  cargo  at  every  mile  of  her  voyage ; 
on  the  contrary,  she  is  a  medium  of  through  traffic  only  ;  the  ocean 
waste  is  not  a  feeder  of  her  jiowers,  but  a  severe  tax  upon  them ;  she 
leaves  a  port,  and,  after  many  days,  reaches  another,  and  all  is  loss 
in  the  interval ;  as  she  ploughs  her  way  through  the  waters,  they  close 
in  behind  her,  and  are  again  as  they  were  a  million  years  ago.  This 
is  the  trans]>ortaiion  means  upon  which  our  United  States  Government 
counts  to  do  battle  with  the  Pacific  railways  for  trans-continental  and 
Pacific  ocean  trade  when  an  American  canal  is  cut. 

When  an  interoceanic  canal  began  to  lie  seriously  discussed  in  1870, 
the  people  of  the  United  States  had  not  found  a  satisfactory  modus 
vivendi  with  the  railways.  Only  recently  have  the  interests  of  both 
become  harmonious,  the  railways  finally  bending  to  the  necessities 
of  the  country  as  regards  tratfic  rates.  I  am  indebted  to  the  “  Interstate 
t'ommerce  Commission  ”  for  the  following  traffic  rates  at  present  ruling 
per  ton-mile,  in  comparison  to  those  of  1870 : — 


1^70.  1900. 


Lines  east  of  Chicago . 

...  1.01  cents 

...  0.55  cents 

West  and  north-west  lines 

...  2.01  „ 

...  0.80  „ 

South-west  lines  . 

...  2.05  „ 

...  0.91  ., 

Southern  „  . 

...  2.39  .. 

...  0.63  „ 

Trans-continental  lines 

...  4.50  „ 

...  0.93  „ 

These  rates  are  the  average  for  the  entire  traffic  of  each  set  of  lines. 
The  following  are  the  through  rates  for  all  classes  of  goods  from 
.San  Francisco  across  the  continent : — 

Class  Hatks  in  Cents  vkk  100  lbs. 

I  J  3  4  5  A  B  C  1>  E 


^  205  IMO  185  185  105  130  115  105 

From  Sun  Francisco  t 


to  New  Orleans  ) 


320  280  230  185  105  107  H8  115  100  00 


From  San  Francisco) 


to  Galveston 


300  200  220  180  100  100  140  110  05  85 
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Among  certiiin  articles  not  classified  are  canned  goods,  beans,  and 
dried  fruits.  The  rates  are  the  same  on  these  articles  from  San 
Francisco  to  New  York,  New  Orleans,  or  Galveston — canned  goods  and 
beans  75  cents  per  100  lbs.,  and  fruit  !^1.  It  is  thus  seen  that  the 
railways  are  already  able  to  carry  certain  goods  across  the  continent 
for  1 6.80  per  gross  ton.  The  distances  are-  - 

From  San  Francisco  to  Xew  York  .  3207  miles 

„  .,  New  Orleans  .  2154  „ 

,.  .,  tJalveston  .  2156  „ 

„  Vancouver  to  Montreal  . 2034  „ 

‘  Poor’s  Manual  ’  gives  the  average  receipts  per  ton-mile  for  the  trunk 
lines  of  the  United  States  for  1900  as  0.736  cent — say  three-quarters 
of  a  cent. 

Those  of  the  Xew  York  central  S3’stem  (10,387  miles)  were  0.56  cents 

Norfolk  ami  Western  (1554  miles)  .  0.43  „ 

*  hesapeuke  and  Ohio  (1476  miles) .  0.34  „ 

Canadian  Pacific  (8356  miles)  .  0.70  „ 

May  we  not  suppose  that  as  the  country  west  of  the  Mississippi 
river  is  more  thickly  populated  and  developed,  and  local  traffic  increases, 
the  trans-continental  lines  will  gradually  reduce  their  through-rate 
tariffs  for  all  low-class  freight  (the  only  kind  for  which  an  Isthmian 
canal  may  possibly  comiiete)  to  half  a  cent  per  ton-mile  at  most? 
They  do  that  now  for  canned  goods  and  beans.  This  is  the  crux  of  the 
position  as  to  railways  t's.  canal,  but  only  so  far  as  the  immediate  fringe 
of  the  Atlantic  coast  is  concerned.  Every  ton  of  Pacific  coast  goods 
which  may  be  landed  in  New  York  rid  an  Isthmian  canal,  and  destined 
for  inland  consumption,  will  be  handicapped  as  it  moves  w'estward 
until  the  total  transportation  charge  exceeds  that  of  the  ton  crossing 
eastwards  across  the  continent  to  meet  it ;  and  the  same  applies  to  the 
reverse  movement  of  trade'.  Two-thirds  of  the  population  of  the  United 
States  are  found  west  of  the  Appalachian  mountain  range,  and  the 
centre  of  ])0])ulation  of  the  entire  country  is  in  Southern  Illinois.  It 
is,  therefore,  manifestly  inadmissible  to  argue  that  inland  products  of 
the  states  of  California,  Oregon,  and  Washington  will  be  shipped  say 
100  miles  westward  to  a  Pacific  port,  pay  loading  charges,  freight  by 
steamer,  canal  toll,  insurance,  unloading  at  New  Y'ork,  storage  and 
agency  commissions,  to  again  move  westward  by  railway  to  the  interior, 
when  such  products  can  be  transported  directly  and  delivered,  by  un¬ 
disturbed  carload,  at  the  point  of  demand,  be  it  the  smallest  town  found 
on  any  branch  line  of  railway  in  the  United  States. 

By  the  courtesy  of  31r.  Stubbs,  Director  of  Trans-Continental  Rail¬ 
way  Traffic,  I  learn  (January  2,  1902)  that  “the  average  time  between 
San  Francisco  and  New  Y’ork  for  freight  by  rail  is  twelve  to  fourteen 
days ;  via  Panama,  the  schedule  time  is  thirty  days.” 

How  far  can  the  Pacific  railways  compete  with  a  maritime  canal 
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for  the  trana-Pacific  trade?  An  examination  into  the  recent  com¬ 
mercial  development  of  the  Pacific  coast  of  the  Dominion  of  Canada 
and  the  United  States  brings  surprise  after  surprise.  All  the  important 
ports — San  Francisco,  Portland,  Seattle,  Port  Townsend,  Tacoma,  and 
Vancouver — are  preparing  to  share  in  the  trade  of  the  Orient  and  of 
all  Pacific  ocean  countries. 

.  Numerous  lines  of  great  steamships  are  entering  the  .field  for  the 
trans-Pacific  trade,  and  the  “  Pacific”  railways  of  North  America  are  evi¬ 
dently  determined  to  control  it  to  a  large  extent.  The  Canadian  Pacific 
has  a  service  to  Yokohama  and  Ilong  Kong,  to  which  tlieyhave  recently 
added  two  large  steamships.  The  “Canadian  Royal  Mail  .Steamship 
Line  ”  has  three  steamers  giving  monthly  service  to  Honolulu,  Brisbane, 
and  Sydney;  the  Japanese  “Nippon  Yusen  Kaisha  Company,”  the 
entrances  and  clearances  for  which  at  Seattle  for  1900  reached  over 
77,000  tons  net  register,  competes  with  the  Canadian  Pacific  and 
Dodwell  lines  for  the  trade  between  Ja[>an  and  the  American  Pacific 
coast,  with  a  fine  fleet  of  steamships ;  the  “  Great  Northern  Steamship 
Company,”  recently  incorporated,  is  building  three  steamships,  aggre¬ 
gating  3:},00O  tons  capacity,  to  run  in  the  Seattle-China  trade  in 
connection  with  the  Great  Northern  Pacific  Railway;  the  “(Jlobe 
Transportation  Company,”  also  recently  incorporated,  is  building 
steamers  for  the  general  trade  of  the  Pacific,  with  headquarters  at 
Seattle  ;  and  the  “  Oregon  Railway  and  Navigation  ( 'ompany  ”  is  to  have 
four  new  steamships  for  the  China- Ja])an  line  from  Portland,  Oregon. 
“  A  feature  in  the  shipping  trade  of  the  Pacific  coast  is  the  advent  of 
the  Glen  line  of  steamers;  from  Tacoma,  two  steamers  have  already 
departed  loaded  with  wheat  and  other  freight  for  Europe.  It  intends 
to  maintain  regular  sailings  from  Tacoma  to  London  cm  Manila,  Singa¬ 
pore,  Penang,  Colombo,  Rangoon,  the  Red  sea,  Suez  canal,  Mediter¬ 
ranean,  and  continental  ports.  The  princijial  cargo  will  be  wheat  for 
Europe,  with  general  merchandise  for  the  Philippines  and  the  ports 
south  and  west  of  Hong  Kong.”  *  The  lead  of  the  Glen  line  is  being 
followed  by  the  “China  Mutual  Steam  Navigation  Company”  t<»  enter 
the  same  trade.  Here  we  have  a  practical  recognition  of  the  great 
advantages  possessed  by  the  Suez  canal  in  the  matter  of  numerous 
ports  along  the  route  of  vessels  using  it.  The  same  consular  report 
says,  “  There  is  no  doubt  the  large  trans-continental  railways  are 
making  strenuons  efforts  to  influence  the  commerce  of  the  Orient,  for 
the  benefit  of  their  lines,  and  eastern  railways  (  not  touching  the  Pacific 
shore)  are  continually  striving  for  connections  with  this  trade.” 

The  “  American-Hawaiian  Steamship  Company  ”  is  putting  on  a 
line  of  six  steamers  of  large  capacity  for  the  San  Francisco,  Honolulu, 
and  New  York  trade.  The  “  Oceanic  Steamship  Company  ”  has  recently 
agreed  to  make  eleven  round  trips  yearly,  with  3000-ton  steamers, 

•  British  Consular  Report.  No  •266t'..  on  the  trade  of  Portland,  tlreunn.  lOo) . 
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between  San  Francisco  and  Tahiti.  The  same  company  has  three  0000- 
ton  steamers  lately  arrived  at  San  Francisco  for  the  trade  between  that 
port  and  Sydney.  The  “  PaciBc  Mail  Steamship  Company  ”  is  building 
two  vessels  of  1 2,000  tons  capacity,  each  to  be  added  to  their  fleet  operating 
between  San  Francisco  and  Hong  Kong,  and  a  line  to  Manila  is  under 
discussion  in  San  Francisco.  Five  large  steamship  lines  are  now 
running  along  the  west  coast  from  San  Francisco  to  Valparaiso,  and 
in  this  trade  the  “  Pacific  Steam  Navigation  Company  ”  has  recently 
joined  the  “Compauia  Sud- Americana  de  Vapores”  of  Chile  with  four 
steamers  each.  The  “  Kosmos  Steamship  Company  ’’  (German)  operates 
between  San  Francisco  and  I  lambnrg  via  Central  and  South  American 
ports,  and  find  the  trade  profitable.  Most  of  the  freight  taken  is  landed 
in  Peru  or  Chile,  where  the  vessels  secure  cargoes  for  Europe. 

What  does  all  this  great  commercial  preparation  portend?  There 
can  be  but  one  response,  and  that  is  that  the  west  coast  of  North 
America  recognizes  and  is  determined  to  utilize  its  geographical 
position,  facing  the  Orient,  and  make  its  ports  the  emporia  of  Oriental 
trade  for  the  whole  of  North  America,  throughout  which  200,000 
miles  of  railways  will  receive  it  and  give  exchanges. 

The  railways  have  but  little  respect  for  the  geographical  position 
of  Panama,  and  seem  to  shatter  the  old  idea  that  nature  intended  that 
man  should  make  oceans  and  rivers  his  principal  avenues  of  commerce  ; 
they  often  force  the  ship  to  abandon  its  old  route,  while  tliey  frequently 
ignore  the  largest  rivers :  they  have  turned  the  Mississippi  into  little 
other  than  a  great  drainage  ditch.  'I’hrough  the  kindness  of  the  War 
Department  at  Washington  ("December  last),  I  am  informed  that  between 
Minneapolis  (Minnesota  i  and  the  mouth  of  the  Missouri  river  twenty- 
seven  railway  bridges  cross  the  Mississippi.  Fourteen  of  them  are  also 
provided  with  wagon  roadways.  Defore  railway  bridges  began  to  be 
multiplied  across  the  great  stream,  volumes  were  written  upon  its 
importam  e  as  a  commercial  artery,  and  one  of  the  arguments  for  the 
preservation  of  the  I'nion,  during  our  Civil  AVar,  was  that  the  North 
could  not  allow  the  mouth  of  the  river,  destined  to  cairy  to  the  sea 
the  commerce  of  the  whole  interior  of  the  United  States,  to  fall 
under  control  of  a  Southern  Confederacy.  How  much  of  that  commerce 
do  the  railways  now  allow  it  to  carry  to  the  sea  ?  The  great  central 
city  of  Saint  Louis  seated  on  its  banks  will  answer  the  question.* 
Total  goods  received  in  1890,  by  rail,  15,375,441,  and  by  river,  512,010 
tone;  total  shipped  by  rail,  !•, 180,309,  and  by  river,  245,580  tons.  In 
1880,  the  freight  on  wheat  from  Saint  Louis  to  Liverpool  via  New 
York  by  rail  was  42  cents  per  100  lbs. ;  but  in  1900  it  was  19.30  cents, 
and  by  river,  via  New  Orleans  and  sea,  it  was  18.41  cents.  The  grain 

*  See  “  .Viinuiil  Statrnient  nf  tlie  Tradi-  uml  ( 'omincrcc  of  Saint  l.ouis  for  19W.’ 
Saint  Louis.  1901. 
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shijiments  by  rail  to  the  Atlantic  seaboard  in  1900  were  6,780,000 
bushels,  as  against  :>,414,000  by  river  and  sea  route. 

Taking  comnieroe,  engineering,  cost  of  completion,  yearly  main¬ 
tenance,  and  period  of  time  required  for  construction,  the  Panama  canal 
route  appears  to  offer  advantages  superior  to  that  of  Nicaragua. 

This  being  a  study  in  commercial  geography,  the  military  reasons 
which  may  exist  for  cutting  an  interoceanic  canal  do  not  come  within 
my  ken.  They  must  be  jwwerful  to  compensate  for  the  long  years  of 
taxation  to  which  the  Treasury  of  the  United  States  will  be  subjected 
before  a  canal  can  give  any  return  upon  the  capital  involved,  not  to 
mention  the  deficit  for  a  term  of  years  between  revenue  and  cost  of 
maintenance.  The  ( Jovernment  of  the  United  States,  and  both  political 
parties,  seem,  however,  committed  to  the  great  venture;  and,  as  a 
preliminary  to  its  realization,  have  even  Ijeen  willing  to  engraft  the 
Hay-Pauncefote  Treaty  upon  the  old  Clayton-Bulwer  Convention. 

A  powerful  nation  is  about  to  make  an  effort,  on  a  grand  scale,  to 
*•  side-track  ”  the  magnificent  trade-avenues  created  by  the  private  capital 
and  resourceful  energies  of  its  own  people.  It  will  be  interesting  to 
watch  the  contest  l>etween  an  Isthmian  canal  and  the  Autocrat  of  the 
continent — the  locomotive. 


OCEANOGRAPHICAL  RESEARCH  IN  THE  ATLANTIC. 

By  HUGH  ROBERT  MILL,  D.Sc.,  LL.D. 

Theuk  has  recently  apiieared  in  the  Philosophiatl  Transactivns  of  the 
Iloyal  Society  a  memoir  on  the  circulation  of  the  surface  water  of  the 
North  Atlantic,  by  Mr.  II.  N.  Dickson,  which  constitutes  an  important 
contribution  to  physical  geography.*  It  is  published  at  an  opportune 
moment,  when  our  Government  is  considering  the  whole  question  of 
international  co-operation  in  carrying  out  oceanographical  work  with 
a  view  to  the  improvement  of  fisheries,  and  when  all  the  maritime 
nations  of  Europe  are  exerting  themselves  strenuously  in  the  same 
direction.  We  propose  to  give  a  summary  of  Mr.  Dickson’s  paper, 
necessarily  incomplete,  for  the  mass  of  work  it  contains  is  very  great, 
but  sufficient,  we  trust,  to  show  the  nature  of  the  problem  attacked,  the 
methods  employed,  and  the  results  obtained. 

The  introduction  contains  a  statement  of  Petermann’s  conclusions 
arrived  at  in  1870  with  regard  to  the  ])art  played  by  the  Gulf  Stream 


•  ‘'The  Circulation  of  the  Surface  tVaters  of  the  North  Atlantic  Ocean,”  by  II.  N. 
Dickson,  b.sc.  Philofophical  Tranmctions,  Scries  A.  vol.  196  (11*01).  pp.  61-203. 
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in  the  circiilation  of  the  North  Atlantic.  This  may  be  taken  as  the 
last  word  of  the  period  of  unsystemati/ed  study,  which  was  sujierseded 
by  the  period  of  modem  research  with  the  improved  oceanographical 
methods  elaborated  by  the  CJtallenger  and  similar  expeditions.  Peter- 
mann  recognized  that  the  current  of  the  Gulf  Stream  and  of  the  polar 
streams  varied  both  in  strength  and  direction  with  the  seasons,  and 
he  urged  that  special  researches  on  this  point  should  be  made.  Between 
1870  and  18!'0  many  expeditions,  equipped  by  different  nations,  and 
sometimes  on  a  large  scale,  studied  the  oceanography  of  the  North 
Atlantic ;  but  they  did  not  seriously  take  up  the  seasonal  changes  in 
the  currents  or  in  the  physical  conditions  of  the  surface  water. 
The  only  exception  was  the  compilation  of  current-charts  by  the 
Meteorological  Departments,  giving  the  average  conditions  for  the 
different  months.  This,  however,  while  making  the  fact  of  seasonal 
change  plain  enough,  did  not  make  it  possible  to  trace  the  actual 
process  of  change  from  month  to  month  in  any  particular  year  or 
sequence  of  years. 

In  1877  Prof.  Ekman  made  a  detailed  study  of  seasonal  changes 
in  the  Baltic,  and  he  was  followed  by  Prof.  Otto  Pettersson,  to 
whose  untiring  efforts  the  high  status  of  Scandinavian  oceanographical 
research  at  the  present  day  is  largely  due.  Somewhat  similar  work  was 
carried  on  round  the  coast  of  Scotland  by  Sir  John  Murray  and  the 
staff  of  the  Scottish  Marine  Station.  An  experiment  in  international 
co-operation  was  made  not  unsuccessfully  by  Swedish,  Norw^ian, 
Danish,  German,  and  British  vessels  in  18t)3  and  18H4.  Mr.  Dickson 
took  part  in  that  work,  and  his  preliminary  results,  published  in  the 
Gcoijraphical  Journal  for  March,  18l>6,  are  familiar  to  our  readers. 

Encouraged  by  these  results,  he  resolved  to  extend  them,  and  at  the 
same  time  to  treat  the  subject  with  greater  exactness  than  had  been 
previously  attempted  for  so  wide  an  area.  In  order  to  obtain  a  sufficient 
quantity  of  data,  it  was  necessary  to  confine  the  observations  to  the 
surface  water  only,  and  to  adapt  them  to  the  exigencies  of  nnscientific 
collectors  on  vessels  whose  ordinary  route  an<l  routine  could  not  be 
altered  for  any  scientific  purpose.  The  region  selected  for  study  was 
the  Atlantic  ocean  north  of  40°  N.,  and  arrangements  were  made  with 
the  Meteorological  Office  by  which  it  was  found  possible  to  obtain  a 
transcript  of  the  sea-temperature  observations  from  the  meteorological 
logs  of  a  large  number  of  British  ships.  Additional  data  were  obtained 
from  some  of  the  similar  institutions  in  foreign  countries,  and  a  good 
many  were  sent  in  direct  by  captains  who  had  become  interested  in 
the  work.  For  the  sake  of  uniformity,  all  temperature  readings  were 
reduced  to  the  same  scale,  and  the  Centigrade  was  adopted,  as  the 
interval  of  1°<'.  was  found  a  convenient  one  at  which  to  draw  sea- 
surface  isotherms.  A  number  of  observers  took  the  additional  trouble 
of  collecting  samples  of  surface  water  in  bottles  supplied  in  boxes  of 
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thirty,  and  sent,  on  the  return  of  the  shiji,  direct  to  Mr.  Dickson  in 
Oxford  for  chemical  examination. 

The  samples  of  water  when  received  were  useil  for  the  measurement 
of  salinity  by  means  of  titration  with  silver  nitrate  to  determine  the 
amount  of  halogen  present.  The  work  was  done  with  all  necessary 
precautions,  ami  was  more  than  sufficiently  accurate  for  the  purpose 
of  charting  differences  in  salinity.  We  believe,  however,  that  both 
Mr.  Dickson  and  Prof.  Pettersson  underestimate  the  accuracy  and  the 
utility  of  the  hydrometer  for  determining  salinity  by  means  of  observa¬ 
tions  of  density.  Such  instruments  as  ^Ir.  J.  Y.  Buchanan’s  absolute 
hydrometer,  or  the  total-immersion  hydrometers  more  recently  brought 
to  [>erfection,  yield  results  as  good  as  can  be  demanded  of  any  method 
for  distributional  purposes.  When  time  permits  and  the  expense  of  the 
metho<l  of  titration  is  no  objection,  we  should  prefer  to  employ  both  pro¬ 
cesses,  so  that  one  set  of  determinations  might  be  a  check  upon  the  other. 
The  quantity  of  water  placed  at  Mr.  Dickson’s  disposal  put  the  use  of 
the  Buchanan  hydrometer,  which  is  a  somewhat  bulky  instrument,  out 
of  the  question  ;  and,  as  we  have  said,  the  salinities  in  this  memoir  are 
thoroughly  accurate.  For  the  purpose  of  establishing  ratios,  Mr.  Dickson 
determined  a  number  of  densities  by  means  of  the  laborious  and  diffi¬ 
cult,  though  extremely  exact,  method  of  weighing  pyknometer  tubes 
filled  alternately  with  distilled  water  and  the  sea-water  under  examina¬ 
tion.  The  interest  of  the  results  is  physical  rather  than  oceanographical, 
and  so  need  not  be  further  referred  to  here.  The  sulphates  in  some 
samples  were  determined — a  useful  measurement,  as  the  variation  in 
the  ratio  of  sixlphates  to  chlorides  is  one  of  the  best  tests  of  difference 
in  place  of  origin  of  sea-water. 

Having  described  and  exemplified  his  methods,  Mr.  Dickson  goes  on 
to  discuss  the  distribution  of  temjxerature  and  salinity  for  each  month 
of  1896  and  1897,  and  gives  a  map  showing  the  salinity  and  another 
showing  the  temperature  of  the  surface  water  of  the  North  Atlantic 
for  each  month  of  the  two  years.  These  ma})8  are  beautifxilly  reproduced 
in  colour  by  Bartholomew,  and  distinctly  show  the  seasonal  variations 
of  the  conditions. 

The  final  section  of  the  memoir  is  a  discussion  of  the  movements  of 
the  surface  water  based  upon  the  observations  shown  in  the  maps.  It 
is  the  most  interesting  part  of  the  work,  and  we  summarize  the  results 
as  stated  without  subjecting  them  to  any  further  criticism  than  a 
general  examination  of  the  charts.  These  appear  to  bear  out  fully  all 
the  conclusions  that  Mr.  Dickson  has  drawn  from  them,  and  they 
definitely  prove  that  it  is  possible  to  keep  under  continuous  observation 
the  larger  surface  changes  of  the  North  Atlantic,  as  a  whole,  without 
the  equipment  of  special  expeditions,  and  at  small  expense.  We 
earnestly  hope  that  the  Marine  Department  of  the  Meteorological  Office 
will  continue  and  extend  these  observations,  which  have  a  sufficiently 
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direct  bearing  on  the  meteorology  and  surface  movements  of  the  sea  to 
bring  them  fully  within  its  scope. 

The  first  difiSculty  in  the  discussion  is  to  distinguish  between 
seasonal  change  in  the  water  at  a  given  spot,  and  translational  change 
due  to  the  intrusion  of  water  of  different  origin  on  the  surface,  or  of 
water  from  a  greater  depth  raised  to  the  surface.  It  would  take  too 
much  space  to  go  fully  into  this  question  here ;  but,  allowing  for  all 
uncertainties,  we  may  adopt  with  confidence  the  conclusions  which 
.Mr.  Dickson  sums  up — 

“  The  surface  circulation  in  the  North  Atlantic,  between  the  parallels 
of  40  and  »‘>0°  N.,  forms,  during  winter,  part  of  a  cyclonic  movement, 
resulting  in  a  southerly  and  south-easterly  drift  on  the  western  side, 
and  a  northerly  drift  on  the  eastern  side.  In  the  lower  latitudes, 
about  40°  N.,  the  easterly  movement  is  comparatively  weak.  The 
northerly  movement  in  the  eastern  half  of  the  area  is  considerable,  but 
it  is  hampered  hy  the  configuration  of  the  land  ;  .  .  .  hence  the  water 
tends  to  spread  widely  over  the  surface  northward  and  north-westward, 
but  stream  currents  of  any  marked  degree  of  energy  are  not  developed. 
Hence  there  is  a  tendency  at  the  end  of  winter  towards  uniform  dis¬ 
tribution  of  salinity  and  temperature  which  is  aided  by  a  diminution 
in  the  supplies  of  polar  water. 

“  In  spring  the  north  and  south  components  become  less  marked, 
and  the  easterly  movement  becomes  stronger  everywhere  south  of  lat. 
50°  N.,  the  increase  being  most  noticeable  in  the  lower  latitudes.  The 
greater  angle  now  made  by  the  drift  with  the  European  coast  line 
causes  increased  ‘  banking  up  ’  of  water  against  the  land,  and  this  water 
escapes  hy  stream-currents  running  northward  and  southward.  .  .  . 
The  northward  discharge  of  Atlantic  water  from  the  lower  latitudes  is 
therefore  greater  during  the  months  of  spring  and  summer,  when  a 
stream-current,  independent  of  the  local  surface  drift,  sets  northward 
between  Scotland  and  Iceland.  ...  As  the  summer  progresses  the 
drift  circulation  in  the  higher  latitudes  becomes  weaker,  but  after 
midsummer  the  increased  strength  of  the  current  from  the  south  is 
replied  to  by  an  enormous  delivery  of  polar  water — first  and  chiefly 
from  the  area  between  the  east  and  north-east  of  Iceland  and  Jan 
Mayen,  then  later,  as  the  ice  breaks  up,  from  the  polar  current  east 
of  Greenland.  The  Labrador  Current  also  increases  largely  in  volume, 
but  a  greater  proportion  of  this  increase  is  likely  to  be  due  to  melting 
of  ice  by  the  warm  air  sent  up  by  the  cyclonic  circulation  developed 
over  the  continent  of  North  America.  .  .  . 

“  If  it  be  admitted  that  the  surface  circulation  undergoes  the  periodic 
changes  described,  it  appears  that  they  follow  directly  from  the  seasonal 
changes  in  the  circulation  of  the  atmosphere  at  the  surface,  modified  by 
the  position  and  form  of  the  land.  .  .  . 

“  The  general  circulation  of  the  North  Atlantic  is  therefore  the 
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result  of  a  large  number  of  factors,  each  of  which  is  subject  to  wide 
variation.  From  a  consideration  of  the  mean  result  in  its  relation  to 
the  mean  atmospheric  circulation,  it  appears  that  the  oceanic  circula¬ 
tion  is  directly  controlled  by  the  winds,  the  form,  position,  and  in¬ 
tensity  of  the  whole  of  the  Atlantic  anticyclone,  and  of  the  cyclonic 
area  to  the  north  of  it  being  taken  into  account.  The  movements  of 
water  set  up  directly  by  these  systems  are  modified  by,  firstly  and  chiefly, 
the  configuration  of  the  land,  and,  secondly,  by  the  effects  of  melting  of 
ice.” 

These  results  indicate  the  great  importance  of  ascertaining  the  exact 
relations  which  hold  good  between  atmospheric  and  oceanic  movements, 
a  subject  to  the  elucidation  of  which  Mr.  Dickson  proposes  to  devote  a 
subsequent  paper.  Enough  has  been  done  by  him  in  the  present 
memoir,  and  by  Profs.  Pettersson  and  Meinardus,  to  whom  he  refers,  to 
show  that  the  variations  of  atmospheric  pressure,  by  determining  the 
system  of  winds,  dominate  the  relative  strengths  of  the  various  ocean 
currents,  which  in  turn  directly  affect  the  climate.  The  problem  is 
ripe  for  further  study,  and  promises  important  practical  bearings. 

Reference  may  be  appropriately  made,  when  dealing  with  Mr. 
Dickson’s  work,  to  the  latest  publication  of  Prof.  Pettersson  and  his 
compatriots,  although  it  takes  for  its  province,  not  the  North  Atlantic 
only,  but  the  whole  of  that  ocean.*  The  work  was  carried  out  during 
1898  and  1899,  and  as  a  result  charts  are  given  showing  the  distribution 
of  salinity,  temperature,  and  plankton  in  the  surface  water  for  certain 
months  or  groups  of  months :  a  word  of  praise  must  be  given  to  the 
ingenious  way  in  which  the  maps  are  arranged,  although  they  are 
drawn  on  a  somewhat  intractable  projection  from  the  point  of  view  of 
space  required  for  printing.  The  Swedish  investigators  consider  that 
temperature  observations  without  salinities  are  of  very  little  value,  and 
they  give  greater  weight  to  the  distribution  of  plankton  as  a  key  to 
oceanic  circulation  than  oceanographers  in  this  country  are  likely  to 
accept.  The  matter  is  one  of  those  on  which  we  have  undoubtedly 
much  to  learn,  and  Prof.  Cleve  is  a  very  competent  and  enthusiastic 
teacher.  We  may  recall  the  fact  that  plankton  is  the  general  name 
applied  to  the  small  organisms  which  drift  with  the  water.  They  are 
of  many  species,  and  some  of  them  are  not  only  very  clearly  marked 
and  readily  recognized,  but  are  typical  of  certain  localities  in  the  ocean, 
or  at  least  of  water  possessing  certain  physical  characteristics.  For 
example,  organisms  of  one  type  are  characteristic  of  tropical  water, 
those  of  another  type  are  characteristic  of  polar  water,  and  according 
to  the  relative  abundance  of  these  two  types  in  a  given  sample  it  is 
believed  to  be  possible  to  estimate  the  relative  proportion  of  tropical  and 

•  •  Les  Variations  annuellcs  de  I’euu  de  surface  de  I’Ocean  Atlanti<iue.’  Par 
P.  T.  Cleve.  <».  Kkman,  O.  Pettersson.  (ioteborg.  1901. 
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polar  water  in  the  mixture.  This  is  a  very  simple  case,  but  by  recognizing 
types  characteristic  of  minor  differences  in  origin,  and  accepting  the 
theory  that  where  these  organisms  are  found  they  must  have  been  carried 
by  the  water  in  which  they  float,  systems  of  quite  elaborate  circulation 
may  be  deduced  from  the  contents  of  a  series  of  tow-nets.  In  fact,  the 
minute  crustaceans  and  protozoans  of  the  sea  are  looked  upon  from  this 
point  of  view  as  mere  multitudes  of  drift-floats,  each  species  marked  with 
its  own  place  of  origin.  This  method  of  research  appeals  to  the  imagina¬ 
tion,  and  when  biologists  have  definitely  ascertained  the  physical  con¬ 
ditions  of  which  each  type  is  characteristic,  the  oceanographer  will 
have  gained  an  instrument  of  research  of  vast  importance.  The  happy 
combination  of  biological,  physical,  and  chemical  knowledge  in  the 
Swedish  triumvirate  who  sign  this  memoir  has  certainly  proved  that  the 
new  method  is  one  of  important  possibilities. 

The  result  of  the  study  of  variations  in  salinity  and  plankton  for 
the  period  considered  is  the  recognition  of  three  elements  concerned  in 
producing  the  surface  circulation  of  the  Atlantic.  These  are  given  as — 

(1)  A  flow  of  Atlantic  water  towards  the  northern  hemisphere  in 
spring  along  the  eastern  shores  of  the  ocean,  actuated  by  a  force  which 
seems  to  originate  in  the  antarctic  seas. 

(2)  An  extension  of  the  Gulf  Stream  towards  the  European  seas  in 
autumn. 

(3)  A  flow  of  arctic  water  from  tho  neighbourhood  of  Greenland 
and  America  towards  Europe  in  winter,  as  a  consequence  of  the  melting 
of  the  ice  in  the  polar  current,  which  affects  the  opposite  shores  in  that 
season. 

One  thing  that  is  established  by  these  researches  is  the  unity  of 
the  ocean,  and  the  consequent  necessity  of  investigating  all  parts  of  it 
simultaneously  and  systematically,  were  it  only  in  order  to  direct 
intelligently  the  fisheries  off  our  own  coasts. 

Occasional  and  spasmodic  efforts  have  been  tried  and  found  wanting. 
The  work  that  is  now  required  is  of  the  thorough  and  persevering  ty’pe 
pursued  by  Mr.  Dickson  and  the  Scandinavian  investigators,  but  with 
the  ampler  means  and  assured  continuity  that  Government  funds  and 
international  co-operation  can  alone  command,  and  with  observations 
made,  not  at  the  surface  only,  but  at  all  depths  in  the  water.  If  special 
vessels  devoted  to  scientific  work  were  provided  for  the  North  Sea  and 
the  margin  of  the  Atlantic,  their  results,  combined  with  surface  obser¬ 
vations  over  the  breadth  of  the  ocean,  would  tell  us  all  that  it  is  neces¬ 
sary  to  know  in  order  to  complete  our  knowledge  of  the  circulation  of 
the  seas  affecting  Europe. 
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REVIEWS. 

ASIA. 

The  GEor.RAPHY  of  the  Gb.eco-Peusiax  Wars.* 

Mr.  Gri  shy  is  one  of  those  historians  who  consider  that  the  serious  treatment 
of  the  physical  phenomena  of  a  country  is  a  necessary  and  important  clement  in 
history.  After  nearly  a  year  spent  in  learning  the  principles  and  practice  of  survey¬ 
ing,  he  visited  Greece  in  1892-93,  as  the  Oxford  Travelling  Student  of  the  Royal 
Geographical  Society,  surveyed  Platcea  and  Leuctra,  and  examined  the  western 
passes  of  the  Rithteron  range,  and  the  roads  leading  to  them  from  Attica.  In 
1895,  and  again  in  1899,  he  was  enabled,  by  grants  from  Brazenose  College,  to 
revisit  Greece,  and  on  these  occasions  he  was  able  to  complete  his  examination  of 
the  roads  and  passes  utilized  by  the  Greek  and  Persian  troops ;  to  examine  the  field 
<if  Marathon,  the  Euripus,  and  the  Strait  of  Salamis ;  and  to  make  detailed  surveys 
of  Pylos,  Sphakteria,  and  the  pass  of  Thermopyhe.  The  surveys  were  carried  out 
within  the  limits  of  Oxford  vacations,  and  consequently  at  high  pressure,  either  in 
winter,  when  snow  and  mud  make  movement  from  point  to  point  dilBcult  and 
sometimes  impossible,  or  in  summer  under  a  burning  sun,  when  malaria  is  rampant, 
and  oven  deadly,  at  such  places  as  Pylos  and  Thermopylas.  Mr.  Grundy  was 
fiirtunate  in  escaping  with  an  attack  of  ophthalmia,  which  is  as  prevalent  at 
Thermopylse  to-day  as  it  appears  to  have  been  in  the  days  when  Leonidas  held 
the  pass. 

Mr.  Grundy  shows  a  good  grasp  of  the  geographical  and  toiiographical  features 
of  the  theatre  of  war,  and  a  just  appreciation  of  their  military  importance.  The 
great  influence  of  sea -power,  first  in  the  hands  of  the  Persians,  and  then  of  the 
Greeks,  upon  the  course  of  events  is  well  brought  out;  and  attention  is  fre<iuently 
drawn  to  the  important  part  which  physical  features  played  in  the  general  conduct 
of  the  war,  and  in  the  actual  conflicts  on  the  field  of  battle.  The  author  is, 

1  believe,  the  only  recent  historian  of  the  “  Great  War”  who  has  taken  the  pains 
to  prepare  himself  for  his  work  by  a  systematic  study  of  the  country  in  which  it 
was  fought,  and  who  has  written  with  such  full  knowledge  of  the  localities  made 
memorable  by  the  victories  and  heroism  of  the  Greeks.  The  results  are  some 
excellent  maps  and  plans,  and  a  series  of  geographical  and  topographical  discussions 
which,  resting  as  they  do  on  personal  knowledge,  are  of  great  value.  They  confirm 
the  general  accuracy  of  Herodotus  when  he  describes  the  topographical  features  of 
places  which  ho  actually  visited,  and  throw  light  on  many  details  of  the  military 
operations  which  were  previously  obscure. 

It  is  difficult  to  select  any  portion  of  the  geographical  work  for  special  comment, 
but  attention  may  be  drawn  to  the  descriptions  of  the  passes  in  the  Kithteron- 
Parnes  range,  of  the  battlefields  of  Marathon,  Thermopylae,  including  the  detailed 
•account  of  the  “  Path  of  the  Anopaea,”  and  Plataea,  and  of  the  physical  features  which 
had  such  an  important  influence  on  the  conduct  of  the  naval  operations  in  the 
Euripus  and  the  Strait  of  Salamis.  The  discussions  are  illustrated  by  well-selected 
photographs,  and  copies  of  several  of  Mr.  Edward  Lear’s  watercolour  sketches  of 
fi  recce.  'I'he  papers  on  Plataea  and  Leuctra  by  Mr.  Grundy,  published  in  ‘  R.G.S. 
Extra  Volumes,’  1894,  were  full  of  promise,  and  the  present  volume  u  an  ample 
justification,  if  any  were  needed,  of  the  policy  adopted  by  the  Society,  of  encourag¬ 
ing  the  scientific  study  of  geography  at  the  Universities. 

*  ‘The  Great  Persian  War  and  its  Preliminaries.’  15y  G.  D.  Grundy,  u. a.  John 
Murray.  London.  1901. 
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The  ab}Tc  Dotice  has  beea  confined  to  the  geographical  and  topographical 
information,  as  to  the  value  of  which  there  can  be  no  doubt.  The  whole  work 
l)ear8  evidence  of  great  labour  and  research  ;  but  it  would  have  been  more  accept¬ 
able  to  the  general  reader  if  it  had  been  less  drawn  out,  or  if  its  contents  had  been 
differently  arranged.  The  continuity  of  the  ever-fascinating  story  of  the  “  Great 
War  ”  is  frequently  broken  by  discussions  of  motives  and  possibilities,  which, 
interesting  as  they  are,  must  be  necessarily  inconclusive,  and  might  have  been 
relegated  with  advantage  to  Appendices  or  Supplementary  Notes.  In  some 
instances  the  discussions  have  led  to  repetition,  and  in  others  they  appear  to  be  of 
unnecessary  length,  hlany  of  the  conclusions  will  meet  with  general  acceptance; 
and  the  only  regret  is  that,  in  discussing  questions  of  this  class  in  the  body  of  the 
book,  Mr.  Grundy  has  to  some  extent  obscured  the  grandeur  of  the  story.  The 
criticisms  on  “the  war  as  a  whole,”  and  on  “ Herodotus  as  the  historian  of  the 
Great  War,”  in  the  last  two  chapters  are  much  to  the  point,  and  will  repay  careful 
perusal.  Mr.  Grundy’s  work  is  one  of  unquestionable  value,  and  it  is  satisfactory 
to  know  that  he  proposes  to  deal  with  the  period  after  470  ii.c.  in  a  separate 
volume. 

c.  w.  w. 


AFRICA. 

The  Oi-hir  Question.* 

In  attempting  to  solve  once  for  all  this  much-debated  question,  Prof.  Keane 
does  not  bring  forward  many  new  facts  or  decidedly  novel  theories,  but  his  task 
has  been  rather  to  take  up  the  threads  of  the  controversy  and  weave  them  into 
such  a  connected  whole  as  may  present  a  solution  convincing  from  the  harmony 
of  its  several  parts.  In  the  problem  as  a  whole  there  are  two  main  questions, 
which  have  often  been  treated  as  one,  but  which  the  author  shows  with  much 
force  to  bo  quite  possibly  distinct — that  of  the  original  source  of  the  gold  of  Ophir, 
and  that  of  the  locality  of  Ophir  itself. 

We  must  be  content  here  to  state  the  general  conclusions  arrived  at  by  Prof. 
Keane,  referring  our  readers  to  the  book  itself  for  the  detailed  argument.  The  gold- 
producing  country  he  holds  to  have  been  without  doubt  Rhodesia,  pointing  out 
both  the  vast  extent  of  the  old  mining  operations  and  the  existence  in  the  country 
of  most  of  the  products  associated  with  the  gold  of  Ophir  in  the  Bible  story.  A 
strong  point  in  favour  of  this  view  (the  correctness  of  which  has  become  more  and 
more  probable  with  every  fresh  antiquarian  discovery)  is  the  consideration  that, 
owing  to  the  absence  of  commodities  to  give  in  exchange  for  the  gold,  the  merchants 
must  have  been  forced  to  employ  slave  labour  to  procure  it,  which  would  have 
hardly  been  possible  in  a  populous  and  politically  organized  country  such  as  India. 
Rhodesia,  however,  was  not  Ophir,  which  is  shown  with  much  reason  to  have 
been,  not  the  producing  country,  but  the  great  emporium  whence  the  gold  and 
other  commodities  were  distributed.  This  (after  rejecting  all  other  theories) 
Prof.  Keane  finds,  with  Ritter,  in  Southern  Arabia,  where  all  the  elements 
necessary  for  successful  identification  are  present.  Here,  in  the  district  of  Dhofar, 
explored  hy  Bent  during  his  last  journey,  is  still  an  ancient  Himyaritic  population, 
agreeing  with  the  statements  in  Genesis,  which  connect  Ophir  with  the  Joktanides. 
Here,  as  shown  by  Ritter,  was  “  Sephar,  a  mount  of  the  East,”  by  which  the 
habitat  of  Joktau’s  sons  was  limited.  Here,  too,  was  the  port  of  Moscha  (the 
Mesha  of  Genesis),  still  neighboured  by  ancient  ruins — the  Portus  Nobilis  of 


*  ‘The  Gold  of  Ophir,  AVhence  brought,  and  by  Whom?’  Hy  Prof.  A.  H.  Kenue. 
Loudon :  Stanford.  11)01. 
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Arrian,  known  to  have  been  once  a  great  emporium.  And  lastly,  here,  in  tlie 
Sappbara  of  Pliny  and  Ptolemy,  shown  by  Glaser  to  represent  Tafar  (Saphar  or 
Apbar),  we  have  the  actual  name  Ophir,  which  is  to  be  translated  “  metropolis,” 
the  city  of  cities,  just  as  its  port  was  the  port  par  excellence  of  the  Eastern  trade. 
Hither  were  brought  the  mineral  riches  of  South  Africa,  the  peacocks  of  India 
and  Ceylon,  the  spices  of  the  surrounding  regions,  to  be  eventually  laden  on  the 
navies  of  Solomon  and  Hiram. 

In  these  main  conclusions  we  imagine  that  Prof.  Keane  will  carry  with  him 
the  majority  of  his  readers,  but  in  some  points  of  detail  he  is  on  less  firm  ground. 
Thus  the  gold  land  of  Havilah  he  identifies  as  Rhodesia,  and  Tharshish  as  its  port 
(Sofiala  or  Beira  ?),  mainly  from  the  difficulty  of  finding  elsewhere  an  adequate 
source  of  gold-supply,  and  the  association  of  the  names  Havilah  and  Ophir  in 
Genesis,  as  if  both  concerned  in  the  same  trade.  Certain  questions  suggest  them¬ 
selves  in  this  connection.  Why,  it  may  be  asked,  should  Solomon’s  ships  have 
made  the  long  voyage  to  Tliarshish  if  gold  was  to  be  had  at  Ophir  ?  Why  does 
the  name  Havilah  not  occur  in  connection  with  this  trade  ?  How  is  the  associa¬ 
tion  of  Havilah  with  Sheba — certainly  in  Arabia — to  be  explained  ?  If  Tharshish 
is  merely  the  port  of  Havilah  (a  country  without  political  organization),  should 
we  expect  to  hear  of  “  the  Kings  of  Tharshish  and  the  Isles  ”  ?  Did  Solomon  and 
Hiram,  or  only  the  Himyarites,  employ  the  slave-labour  at  the  mines  ?  and  if  the 
latter,  how  were  they  paid  by  the  former  V  Why  do  we  hear  of  peacocks  as  brought 
by  the  ships  of  Tharshish,  not  by  ships  of  Ophir  ? 

Some  at  least  of  these  difficulties  would  be  obviated  by  the  simple  supposition 
that  Tharshish  =  Moscha,  and  was  thus  itself  the  port  of  Ophir,  the  two  names 
being  used  generically  by  Phoenicians  and  Himyarites  respectively  as  the  designa¬ 
tion  of  a  great  emporium  of  trade,  so  that  the  one  would  be  virtually  a  translation 
of  the  other.  A  Tharshish  in  Arabia  would  suit  well  with  the  passage  in 
Psalm  Ixxii.,  the  second  half  of  the  verse  being  in  this  case,  in  accordance  with  the 
genius  of  Hebrew  poetry,  a  sort  of  echo  of  the  first ;  and  also  with  the  pas.sages  of 
Ezekiel,  in  which  Tharshish,  as  Ophir  elsewhere,  is  referred  to  in  terms  implying 
it  to  be  a  great  commercial  centre,  rather  than  an  outlying  port. 

The  latter  part  of  the  book  sketches  the  history  and  enterprises  of  the 
Himyarites,  especially  in  Rhodesia.  Into  this  we  need  not  enter,  as  the  subject 
is  partly  covered  by  Messrs.  Hall  and  Neal’s  recent  work,  of  which  it  is  proposed 
shortly  to  give  an  independent  notice.  E.  H. 

POLAR. 

Dr.  vok  Nevmayer  axd  Antarctic  Research. 

Prof.  Georg  von  Neumayer  has  collected  into  a  substantial  volume  *  the 
numerous  contributions  which  he  has  made  from  time  to  time  during  the  last  fifty 
years  to  the  cause  of  antarctic  exploration.  His  insistent  advocacy  of  every 
branch  of  scientific  investigation  at  sea,  and  especially  towards  the  poles,  is  too 
well  known,  and  has  been  too  highly  appreciated  in  this  country,  to  make  it 
necessary  at  this  period  to  give  a  critical  summary  of  the  contents  of  the  book 
before  us.  Dr.  von  Neumayer  has  pursued  his  aim  unfalteringly  for  half  a  century, 
and  the  generous  manner  in  which  he  brought  the  weight  of  his  great  infiuence  to 
bear  on  the  promotion  of  the  British  Antarctic  Expedition  in  its  early  stages  will 


•  ‘Anf  zum  Sudpoll  45  Jahre  Wirkung  zur  Fdrderung  der  Erforschung  der 
8Udpolur-Region,  1855-1900.’  Von  Prof.  Georg  von  Neumayer.  Berlin ;  Vita 
Deutsches  Verlagshaus.  1901. 
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not  easily  be  forgotten.  If  the  name  of  a  cherished  locality  is  ever  engraved  by 
the  earnest  thought  of  years  upon  a  human  heart,  Dr.  von  Neumayer’s  is  marked 
broad  with  the  word  Siidpol.  It  is  useful  to  have  in  a  collected  form  these 
various  ))apers  of  different  date,  but  the  volume  has  a  warmer  interest  for  geo¬ 
graphers  than  even  the  centre  of  the  frigid  zone  can  kindle.  It  reveals  something 
of  the  personal  history  of  an  honoured  friend  and  master,  an  unexi>ected  side-light 
of  autobiography,  reflecting  the  glow  of  an  ardent  and  adventurous  youth  on  the 
placidity  of  a  singularly  gracious  age.  The  beauty  of  the  photograph  of  the  Director 
of  the  Deutsche  Seewarte  as  he  is  to-day — though  the  picture  has  an  air  of  stern¬ 
ness  foreign  to  our  memory  of  the  man — will  convince  even  a  stranger  that  the 
artist’s  pencil  did  not  flatter  the  young  sailor  of  half  a  century  ago.  These  two 
portraits  of  themselves  make  the  book  wortli  possessing. 

Piecing  together  the  hints  in  the  preface,  the  introductions  to  the  diflerent 
memoirs,  and  the  episodes  alluded  to  in  abstracts  of  the  earlier  lectures,  we  can 
trace  the  origin  and  growth  of  Dr.  von  Neumayer’s  passion  for  the  south  jiole  ;  and 
the  task  leaves  us  full  of  regret  that  the  autobiographical  framework  is  so  narrow. 
Still,  what  there  is  of  it  is  welcome,  for  it  shows  us  a  German,  enthusiastic  in  his 
patriotism  beyond  the  majority  of  his  countrymen,  yet  unswerving  in  his  loyalty 
to  the  great  republic  of  science  where  all  nations  are  as  one. 

On  taking  his  degree  in  1849,  Georg  Neumayer’s  mind  was  full  of  the  exploring 
voyages  of  Ross,  Wilkes,  and  Dumont  D’Urville,  and  the  scientific  deductions  of 
Gauss  and  Sabine.  Resolved  to  pursue  his  studies  in  terrestrial  magnetism  and  in  the 
science  of  the  ocean,  and  not  without  the  ambition  of  aiding  a  united  Germany  to 
arise  and  grow  into  a  maritime  power,  be  made  a  voyage  to  the  east  coast  of  South 
America  in  a  Hamburg  ship  in  order  to  acquire  a  practical  knowledge  of  nautical 
astronomy  and  navigation.  On  his  return  he  passed  his  examination  as  mate,  and 
spent  several  months  in  the  effort  to  obtain  a  post  in  the  Austrian  navy,  Austria 
being  then  the  most  powerful  maritime  state  of  the  German  Confederation.  Failing 
in  this,  he  gave  a  series  of  lectures  in  Hamburg  on  Maury's  theories  of  the  ocean  and 
on  the  recent  improvements  in  the  science  of  navigation ;  and  since  he  could  find  no 
other  way  of  gratifying  his  craving  to  see  the  southern  hemisphere,  he  shipped  as 
a  common  sailor  and  landed  at  Port  Jackson  in  Australia  in  1852.  Two  years 
were  spent  in  the  Australian  colonies,  part  of  the  time  as  golddigger  at  Bendigo, 
and,  when  the  digging  was  unfortunate,  as  a  lecturer  on  navigation  in  a  tent  on  the 
goldfields,  where  an  audience  of  disappointed  sailors  could  easily  be  brought 
together.  In  1854  he  returned  to  Europe  on  a  sailing  ship  with  a  mutinous  crew, 
and  be  came  back  resolved  to  leave  no  stone  unturned  to  get  up  a  voyage  of 
scientific  exploration  towards  the  south  pole,  or  a  journey  into  the  then  unknown 
interior  of  Australia. 

He  was  fortunate  in  making  the  acquaintance  of  Alexander  vun  Humboldt, 
Dove  the  meteorologist,  and  the  great  chemist  Liebig.  King  ^laximilian  II.  of 
Bavaria,  an  enlightened  patron  of  science,  who  consulted  Liebig  as  his  chief 
scientific  counsellor,  considered  a  memorial  drawn  up  by  Neumayer  on  the  im¬ 
portant  results  bearing  on  antarctic  research  which  would  accrue  from  the  study 
of  terrestrial  magnetism  at  ^lelboume,  and  granted  the  funds  for  establishing  the 
well-known  Flagstaft'  Observatory.  In  August,  185G,  before  leaving  for  Melbourne, 
Neumayer  laid  bis  plans  for  a  physical  observatory  before  the  British  Association 
at  Cheltenham,  and  received  the  approval  of  Whewell,  Airy,  and  Faraday. 

While  carrying  on  the  magnetic  and  meteorological  observations  at  the  Flag¬ 
staff  Observatory,  and  collecting  on  Maury’s  plan  all  possible  data  sts  to  the 
navigation  of  the  Southern  Ocean,  Dr,  Neumayer  took  a  prominent  part  on  the 
committee  which  directed  the  exploration  of  the  interior  of  Australia  {  but  in  1862 
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he  once  more  returned  to  his  favourite  subject  of  antarctic  exploration.  In  a 
farewell  address  to  his  countrymen  at  Melbourne  as  he  was  leaving  for  Europe,  he 
said — 

“  It  would  be  a  glorious  moment  in  the  next  period  of  my  career  if  I  could 
seek  the  antarctic  regions  in  a  German  ship,  and  perhaps  sometime  you  will  see 
me  return  to  these  shores  accompanied  by  the  pick  of  the  youth  of  all  German 
races,  bound  on  a  voyage  to  the  south  pole.” 

So  far  did  the  coming  of  the  Gauss  cast  its  shadow  before ;  though  none  of  the 
young  Germans  now  in  the  antarctic  ice  were  born  at  that  time,  nor  was  the 
united  German  Empire,  which  made  such  a  national  enterprise  possible,  then  in 
sight. 

Dr.  Neumayer  always  urged  the  practical  side  of  antarctic  research;  he  showed 
how  it  would  increase  the  certainty  of  navigation,  and  how  it  would  stimulate 
the  spirit  of  maritime  enterprise  which,  from  his  student  days,  he  had  recognized 
as  an  indispensable  element  of  national  greatness.  Thus  he  took  as  the  theme 
of  his  first  serious  appeal  on  returning  to  his  fatherland,  at  Frankfort  in  1865,  the 
importance  of  antarctic  exploration  and  the  necessity  for  the  foundation  of  a 
central  institution  for  the  systematic  study  of  oceanography  and  marine  meteor¬ 
ology.  The  latter  suggestion  was  acted  on  in  a  liberal  spirit,  and  in  bis  direction 
of  the  Deutsche  Seewarte  at  Hamburg,  Dr.  von  Neumayer  has  ful611ed  his  life- 
work  and  placed  his  country  in  possession  of  an  oceanographical  institution  of 
which  Maury  himself  would  have  been  proud,  and  which  is  the  admiration,  if  not 
the  envy,  of  the  oceanographers  of  other  countries.  Not  only  has  it  proved  of 
inestimable  practical  value  to  the  seafarer,  but  it  has  afforded  training  to  a  number 
of  scientific  men  whose  names,  already  well  known,  arc  destine!  to  occupy  a  high 
place  amongst  the  students  of  nature. 

How  nearly  the  other  design  was  accomplished  also  has  probably  been  forgotten 
by  most  of  our  readers.  Dr.  Neumayer  suggested  that  an  expedition  for  antarctic 
research  should  be  fitted  out  as  a  preliminary  to  the  Transit  of  Venus  expedition 
in  1874.  The  Vienna  Academy  of  Sciences  took  the  matter  up  cordially  on  the 
advice  of  Admiral  Tegetthoff,  and  Dr.  Neumayer  was  promised  the  command  of 
an  expedition  to  set  out  from  Hamburg  towards  the  end  of  1870.  The  outbreak 
of  the  Franeo-Prussian  war  and  the  birth  of  the  German  Empire  interrupted  the 
expedition ;  but  Admiral  Tegetthoff  revived  it  in  the  following  year,  and  all  was 
going  well  when  the  sudden  death  of  the  admiral  brought  the  plan  to  an  untimely 
end ;  so  Austria-Hungary  lost  the  honour  of  renewing  south  polar  research,  and 
Dr.  Neumayer  the  opportunity  for  becoming  an  explorer. 

We  need  not  enumerate  Dr.  von  Neumayer’s  further  efforts  to  revive  interest 
in  the  subject  in  his  own  country  and  amongst  the  geographers  of  the  world.  He 
strove  at  the  meetings  of  the  International  Geographical  Congresses  (especially  at 
London  in  1895),  at  successive  gatherings  of  the  German  ”  Geographentag,”  at 
other  assemblies  of  men  of  science  in  many  countries;  and  at  last  he  saw  the 
naval  flag  of  his  country  flying  over  an  expedition  commanded  by  a  man  of  science, 
while  his  sympathies  were  scarcely  less  heartily  extended  to  the  British  National 
Expedition,  which  started  almost  simultaneously  with  a  plan  of  complete  inter¬ 
national  co-operation  in  the  cause  of  science.  Dr.  von  Neumayer  acknowledges 
that  he  has  not  been  able  to  give  eflVct  to  all  his  wishes  with  regard  to  antarctic 
exploration,  and  he  states,  with  an  emphasis  for  which  we  should  have  thought 
there  ought  to  be  no  necessity,  that  his  efforts  have  always  been  solely  for  the 
advancement  of  science  and  the  good  of  his  country.  H.  R.  M. 
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Miss  Giberne  on  the  ‘  Miohty  Deep.’  * 

This  book  "  attempts  to  cull  a  certain  number  of  leading  facts  from  ttie  great 
storehouse  of  knowledge,  and  to  put  them  in  order,  for  the  many  who  love  sea- 
breezes  and  ccean  waves,  and  who  may  like  to  know  a  little  more  about  the  friend 
whom  they  so  often  visit.”  The  author  has  consulted  a  considerable  number  of 
books  and  papers  on  oceanography,  and  gives,  on  the  whole,  a  fairly  accurate 
account  of  some  of  the  results  of  recent  research,  although  without  the  first-hand 
critical  knowledge  essential  in  selecting  for  a  book  of  the  kind.  The  chief  defect 
of  the  book  is  that  it  attempts  to  explain  too  much,  and  describes  too  little,  and 
this  is  accentuated  by  the  facts  that  there  are  only  nine  illustrations  and  no 
diagrams. 

GENERAL. 

SeRGI  on  the  MeDITERR.VNE.1N  RAfE.t 

Prof.  Scrgi’s  ‘  Stirpe  Mediterranea  ’  appeared  in  1895,  and  was  revised  for  a 
German  translation  two  years  later.  Now  appears  in  English  a  more  thorough 
revision,  taking  account  of  recent  criticism  up  to  about  the  beginning  of  1900. 
This  limit  may  be  deduced  from  the  final  chapter,  evidently  printed  off  before  Mr. 
A.  J.  Evans’s  great  discovery  of  Cretan  tablets  had  become  known.  Among  recent 
English  works  bearing  on  his  subject,  Prof.  Sergi  takes  especial  account  of  Keane’s 
‘  Man  Past  and  Present’  and  Ripley’s  ‘Races  of  Europe ;’  and  also  of  the  archasolo- 
gical  results  arrived  at  by  Messrs.  Evans,  Petrie,  and  Ohnefalsch-Richter,  in  Crete, 
Egypt,  and  Cyprus  respectively. 

After  five  years  Piof.  Sergi  does  not  see  reason  to  modify  any  of  his  main 
craniological  conclusions.  And,  indeed,  his  demonstration  of  the  existence  of  a  pre- 
Aryan  population  and  civilization  in  the  Neolithic  Age  over  much  of  North  Africa, 
all  South  and  West  Europe,  and  part  of  Western  Asia  has  been  very  generally 
accepted,  at  least  as  a  working  hypothesis.  The  absolute  identity  of  that  race 
everywhere  aud  of  the  civilization  over  so  wide  an  area  has  raised  more  doubt,  but, 
broadly  stated,  seems  to  prove  not  less  acceptable.  The  original  derivation  of  this 
“  Eurafrican  ”  stock  from  the  African  Lake  Land,  however,  remains  no  more  than  a 
suggestion.  Prof.  Sergi  adds  no  fresh  documentary  evidence  to  the  very  little  he 
adduced  in  1895.  For  general  credence  to  be  given  to  his  theory  concerning  the 
character  of  the  Aryan  invaders  of  Europe  he  has  still  to  wait.  Apart  from  all 
pro-Aryan  prejudice,  it  is  hard  to  believe  that  the  “  Eurasiatic  ”  peoples,  whose 
linguistic  system  contained  such  potentiality  that  (as  the  author  admits)  it  over¬ 
whelmed  the  Eurafrican  system  wherever  issue  .was  joined,  were  utter  barbarians, 
who  had  to  learn  all  their  culture  from  the  non-Aryan  population. 

The  author’s  primary  documents  are,  of  course,  skulls.  These  he  treats  as  a 
master,  but  on  a  system  not  universally  accepted  by  craniologists.  In  view  of  the 
great  fluidity  of  this  kind  of  scientific  investigation,  an  impartial  handbook  on 
methods  of  craniology  is  urgently  needed  at  the  present  juncture ;  and  this  should 
be  written  by  a  first-rate  anatomist  or  pathologist,  qualified  to  show  from  his  own 

•  ‘The  Mighty  Deep  and  what  we  know  of  it.’  By  Airnoa  Giberne.  C.  .\rthur 
Pearson.  Ltd.  1902. 

♦  “The  Mediterranean  Race:  a  Study  of  the  Origin  of  Knropean  Peoples.’’  By 
G.  Sergi.  Pp.  xii.,32o.  9.3  Illustrations.  (Contemporary  Science  Series.)  London: 
Walter  Scott.  1901. 
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point  of  view  why  certain  moditicationa  in  skull-form  should  be  persistent,  how  far 
they  really  indicate  race,  what  they  imply  as  to  racial  character,  and  how  far  the 
conditions  under  which  they  occur  exclude  other  forms.  We  confess  to  certain 
doubts  of  the  empirical  methods  and  the  deductions  of  all  craniologists  based  on  their 
kaleidoscopic  disagreements  and  their  selectiveness.  Exceptions  to  their  classifica¬ 
tions  seem  too  often  to  be  put  on  one  side  as  “  pathological ;  ”  and  they  do  not  satisfy 
us  that  skull  modification  always  implies  variety  of  race.  For  instance,  the  modern 
Greeks  of  Asia  Minor  (where  there  has  been  no  Slav  or  Albanian  inroad)  are  now 
at  the  top  of  the  short-skulled  class ;  the  ancient  Greeks  in  the  same  region  were, 
apparently,  near  the  bottom  of  the  long-skulled.  Has  there  been  any  change  of 
race,  or  can  this  skull-modification  come  about  independently  of  such  change  ?  Or 
does  length  of  skull  matter  at  all  ? 

Prof.  Sergi  uses  arcbmological  evidence  as  secondary,  but  gives  it  great 
prominence.  His  views  on  the  racial  basis  of  primitive  Mediterranean  civilization 
were  “  in  tbe  air  ”  before  he  wrote  ;  and  few  archseologists  now  question  the  pre- 
Aryan  character  of  early  culture  in  a  part,  at  any  rate,  of  tbe  area,  pending  the 
decipherment  of  the  Rnossian  tablets,  and  the  definite  ascription  of  Etruscan, 
Lycian,  and  Hittite  to  a  family  of  tongues.  Archaeology,  however,  is  not  the 
author’s  subject  at  first  hand,  and  bis  acquaintance  with  its  evidence  is  not  com¬ 
prehensive  enough  for  him  to  pronounce  on  such  questions  as  the  original  seat  of 
Mycenaean  civilization.  He  does  not  seem  to  know  the  “  pre-Mycenaean  ”  *Egeau, 
and  the  all-important  ceVamic  evidence  gained  there.  His  confident  ascription  of 
the  Lemniaii  inscription  to  Pelasgo-Tyrrheniaus  would  be  more  valuable  if  he 
showed  knowledge  of  other  uninterpreted  inscriptions  in  the  .Egean,  e.g.  the  Praesian 
stone,  or  the  Lycian  texts,  and  of  the  difficulties  in  regard  to  the  application  of 
the  name  Pelasgi  to  any  very  definite  or  comprehensive  race.  Wo  doubt  if  he  is 
up  to  date  about  tbe  “  Hittites  ”  and  the  distribution  of  “  Hittite  ”  monuments ; 
and  he  proves  so  much  from  tomb-forms  and  burial  methods,  that  nearly  all  the 
population  of  both  hemispheres  might  be  Eurafrican. 

1).  G.  H. 


Guide-Books.* 

Messrs.  Macmillan,  who  have  exceptional  opportunities  for  gauging  the  needs 
of  cultivated  tourists  from  both  sides  of  the  Atlantic,  have  recognized  that  new 
guide-books,  and  not  merely  revised  editions  of  old  ones,  written  originally  when 
all  conditions  of  travel  and  taste  were  vastly  different  from  now,  must  be  jiro- 
vided ;  and  that,  moreover,  in  a  cheaper  and  more  portable  form  for  the  English- 
speaking  world,  which  is  not  wholly  satisfied  with  anglicized  versions  of  guides, 
first  written,  however  admirably,  by  and  for  jiersons  whose  habits  and  tastes  are 
not  its  own. 

In  different  ways  all  the  four  guides  quoted  above  go  far  to  satisfy  this  demand. 
No.  1  covers  the  ground  of  Murray’s  ‘Mediterranean,’  ii. ;  No.  2  comprehends,  at 
the  same  price,  the  scoiie  of  Murray’s  ‘  Mediterranean,’  i.,  and  also  his  ‘  Constanti¬ 
nople,  Brusa,  and  the  Troad;’  No.  3  puts  Egypt  and  Palestine  into  one  very 
bandy  volume  of  about  250  pages  at  no  greater  cost ;  and  No.  4,  at  one  shilling 
more,  includes  all  Italy,  but  runs  to  nearly  500  pages.  In  applauding  the  aims  of 
Messrs.  Macmillan,  we  would  urge  them  to  realize  this  even  more  fully  in  sub¬ 
sequent  editions,  and  to  consider  seriously  whether  certain  kinds  of  information 
remain  in  sufficient  demand  among  guide-book  users  to  justify  the  further  retention 
of  certain  sections.  For  instance,  in  Italy,  or  in  any  country  where  the  railway 

•  Macmillan’s  Guides:  (1)  Western  Mediterranean;  (2)  Eastern  Mediterranean; 
(3j  Palestine  and  Egypt :  (4)  Italy.  London:  Macmillan  &  Co.  llKtl. 


REVIEWS. 


;$»17 

system  is  highly  developed,  is  there  any  use  in  devoting  a  section  to  “  Routes  ”  ? 
The  railway  guides  aud  the  railway  maps  nowadays  suffice  to  determine  the 
destination,  and  the  locomotive  does  the  rest.  Trains  go  too  fast  for  a  mere  brief 
description  of  the  views  right  and  left  from  the  track  to  be  in  much  request.  Such 
a  section  in  an  Italian  guide  seems  to  us,  in  fact,  to  be  a  needless  survival  of  the 
old  |iosting  days,  and  by  its  excision  in  this  case  the  l)Ook  would  be  lightened  by 
forty-seven  pages.  We  hope,  further,  that  the  publishers  will  put  a  narrow  limit 
to  advertisement  matter,  or  that  may  become  as  serious  an  iucubus  to  the  public 
as  in  the  Continental  Itradsfian-. 

Again,  does  the  kind  of  tourist  who  would  read  with  any  profit  Mr.  Fry’s 
admirable,  but  very  general,  notes  on  Italian  art  prefixed  to  this  guide,  naturally 
look  to  a  guide-book  for  such  information  at  all?  Our  exi)erience  is  that  he  does 
not.  Art  handbooks  are  now  legion,  as  are  also  school  histories.  In  the  editor’s 
place  we  should  consider  very  seriously  if  historical  and  artistic  introductions  are 
worth  more  than  the  saving  in  bulk  and  cost  involved  in  the  excision  of  over 
seventy  pages.  The  same  consideration  might  be  extended  to  the  Egypt  guide, 
though  the  saving  in  that  case  would  be  far  less.  The  plan  of  departing  from 
geographical  order  in  the  case  of  Italian  places  of  interest,  and  arranging  them  as 
in  a  dictionary,  is  excellent ;  and  the  notes  therein  seem  as  admirably  concise  as 
the  hotel  information  is  up  to  date  and  the  maps  are  clear.  In  the  latter  connec¬ 
tion  we  would  offer  one  hint.  Railways  are  the  one  thing  needful  to  modern 
tourists,  and  their  lines  should  blaze  out  on  all  tourist  maps.  On  many  of  Messrs. 
Macmillan’s  naaps  they  do  shine  in  vermilion,  but  on  many  they  do  not,  e.g.  on 
the  map  prefixed  to  the  ‘  Eastern  Mediterranean,’  which  errs  further  in  including 
a  great  deal  to  which  the  text  has  no  reference,  and  thereby  obscuring  what  is 
really  essential  for  the  tourist. 

We  note  with  much  approval  that  a  considerable  change  has  been  made  in  the 
method  of  dealing  with  sights  and  places  of  interest.  The  notices  no  longer  read 
like  the  recollections  of  an  intelligent  traveller  returned  and  describing  what  he 
had  seen,  but  are  definite  directions  to  a  new-comer  arrived  on  an  unfamiliar  spot. 
Such  a  one  wants  to  know  what  lies  to  right,  left,  and  before ;  where  he  will  get 
to  if  he  takes  a  certain  path ;  how  to  reach  places,  and  how  to  understand  what 
he  sees  therein.  There  is  still  room  for  improvement,  more  especially  where  no 
good  previous  guide  has  formed  a  basis,  e.g.  in  the  cases  of  Crete  and  Cyprus.  In 
these  two  great  islands,  both,  for  different  reasons,  singularly  interesting  to  Eng¬ 
lishmen,  the  new  guide  shows  not  only  no  improvement  on,  but  marked  inferiority 
to,  the  guide-books  written  a  dozen  years  or  more  ago.  Almost  no  indication  is 
supplied  of  their  points  of  interest,  and  none  of  how  these  points  are  to  be  reached. 

Conciseness  cannot  be  carried  too  far  in  guide-books.  It  must  be  pushed  even 
to  a  sort  of  Tachygraphy  of  style,  and  signs  and  symbols  should  be  freely  used  to 
save  re^ietitions  and  space.  Whether  the  Baedeker  asterisk  should  or  should  not 
be  adopted,  opinions  will  always  differ.  We  do  not  advocate  the  introduction  of 
the  unadulterated  “drill-book”  system  of  guide  writing,  or  of  wholesale  “per¬ 
sonal  conducting,”  but  confess  that  we  have  often  tfound  discriminating  marks 
very  welcome  in  large  galleries  and  on  extensive  sites.  Few,  we  fancy,  would 
complain  of  Tkir.  Fry’s  asterisks,  if  Messrs.  Macmillan  confided  the  Italian  selection 
to  him,  and  the  great  majority  of  tourists  would  certainly  breathe  sighs  of  relief 
on  submitting  to  his  guidance.  The  very  few  who  have  genuine  views  of  their 
own  will  always  supplement  their  guide-book  with  other  manuals,  and  therefore 
they  need  hardly  be  considered  in  this  matter. 

If  ^lessrs.  Macmillan  push  their  own  ideas  of  method  to  their  logical  conclusion, 
and  take  a  leaf  out  of  Baedeker’s  book  in  such  matters  as  rewriting  at  short 
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intervals,  sending  special  emissaries  to  observe  and  describe,  according  to  a  rigid 
scheme,  and  under  the  direction  of  a  rigid  editor-in-chief,  we  have  little  fear  for 
the  success  of  their  new  venture  either  in  Great  Britain  or  in  America. 

D.  G.  11. 


Education.* 

As  Mr.  Redway  remarks  in  his  preface,  “this  hook  is  intended  to  set  forth 
in  an  elementary  manner  the  relations  between  human  activities  and  geographic 
environment,”  and  in  spite  of  a  good  deal  that  has  been  written  during  recent 
years  to  illustrate  the  intimate  nature  of  these  relations,  he  has.  unfortunately, 
only  too  good  reasons  for  supposing  that  this  method  of  regarding  geography  is 
new  to  many  teachers  of  the  subject. 

In  the  opening  chapters  an  interesting  outline  is  given  of  the  historical 
development  of  geographical  ideas.  Though  several  countries  around  the  Eastern 
Mediterranean  were  early  civilized,  Greece  may  he  regarded  as  the  birthplace  of 
geography,  for  it  was  here  that  geographical  knowledge  was  first  systematically 
formulated  by  Herodotus  and  other  writers.  Mr.  Redway  attributes  the  rapid 
development  of  Greek  power  and  ideals  partly  to  the  configuration  of  the  country, 
and  partly  to  the  influence  of  events  resulting  from  the  siege  of  Troy.  In  fact, 
throughout  this  historical  sketch  his  main  object  is  not  only  to  show  how  powerfully 
geographical  forces  have  controlled  the  life  of  various  peoples,  hut  the  important 
events  that  have  therefore  resulted  from  any  disturbance  of  the  physical  environ¬ 
ment.  Probably  the  best  example  of  the  effects  of  such  a  disturbance  is  seen  in 
the  wonderful  discoveries  that  resulted  from  the  Turkish  blockade  of  the  trade 
communication  between  Europe  and  the  East  just  at  the  moment  when,  on  account 
of  the  reports  of  Marco  Polo  and  other  travellers,  Europe  had  formed  exaggerated 
ideas  of  the  wealth  of  those  parts.  Thwarted  in  one  direction,  men  turned  to  seek 
new  routes  to  the  Indies,  and  this  search  led  Vasco  da  Gama  round  the  Cape  of 
Good  Hope  to  India,  caused  Columbus  to  be  the  accidental  discoverer  of  new  lands 
in  the  West,  started  Magellan  on  the  famous  voyage  that  ended  in  the  first  circum¬ 
navigation  of  the  world,  and  stimulated  men  to  penetrate  even  the  frozen  Arctic 
regions  in  hopes  of  finding  north-west  and  north-east  passages  to  their  goal ;  in 
fact,  in  ^Ir.  Redway’s  opinion,  it  gave  us  a  New  World  and  regenerated  the  Old. 

In  the  third  chapter  some  account  is  given  of  the  evolution  of  land-forms,  stress 
being  laid  on  the  modern  view  of  the  changing  nature  of  physical  phenomena,  as 
opposed  to  the  old  idea  of  their  fixity.  This  is  followed  by  a  description  of  tbe 
effects  of  climate  and  topography  on  the  distribution  of  life  and  on  commercial 
development,  with  special  reference  to  the  economic  history  of  the  United  States, 
while  the  latter  part  of  the  book  is  devoted  to  discussion  on  methods  of  teaching 
geography  and  the  use  of  apparatus.  Several  useful  suggestions  are  given  with 
reference  to  observational  and  field  work,  which  are  rightly  regarded  as  forming  an 
essential  part  of  geographical  education,  and  the  special  preparation  of  the  teacher 
demanded  by  the  new  conception  of  geography  is  well  set  forth. 

Though  the  book  may  be  too  sketchy  to  aid  students  si^ecializing  in  any 
particular  branch  of  geography,  it  is  certainly  one  that  should  be  welcomed  by 
teachers  of  the  subject  as  at  once  stimulating,  suggestive,  and  of  general  practical 
utility.  .1,  B.  R. 

*  ‘The  New  Basis  of  Geofrraphy.’  A  Manual  for  the  Preparation  of  the  Tenchor.  By 
.1.  W.  Redway.  Published  by  the  Macmillan  Co.  1901. 
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The  Survey  of  British  Lakes. — Sir  John  Murray  has  nearly  completed  his 
arrangements  for  beginning  the  work  of  investigating  the  lakes  of  Great  Britain  and 
Ireland,  which  he  has  undertaken  in  conjunction  with  Mr.  Laurence  Pullar,  He 
intends  to  begin  with  the  lochs  of  Perthshire,  some  of  which  be  had  already  sur¬ 
veyed  with  the  assistance  of  the  late  Mr.  Fred.  Pullar.  Sir  John  Murray  will  take 
up  his  residence  for  a  time  in  the  Loch  Rannoch  region.  Sir  Robert  Menzies  has 
very  kindly  placed  Rannoch  Lodge  at  Sir  John’s  service,  and  in  other  ways  has 
shown  himself  desirous  of  doing  all  he  can  to  give  facilities  for  the  work.  Let  us 
hope  that  other  proprietors  will  follow  Sir  Robert  Menzies’  excellent  example. 

The  Lower  Pechora. — In  the  year  1901,  M.  A.  N.  Novosiltsof  was  sent  to  the 
Pechora  with  the  party  of  Captain  Sergieyef  to  execute  surveys  and  take  meteoro¬ 
logical  observations.  From  Archangel  he  travelled  to  Ust-Tsylma,  at  the  confluence 
of  the  rivers  Pizhma  and  Tsylma  with  the  Pechora.  This  town  is  the  centre  of  the 
Pechora  district,  covering  an  area  of  109,390  square  miles,  and  containing  a  popula¬ 
tion  of  33,371.  About  6000  persons  live  in  the  town  itself  by  boat-building, 
fishing,  to  a  small  extent  by  agriculture  and  reindeer-grazing,  and  to  a  much  larger 
extent  by  carrying  goods  and  trading.  After  receiving  the  Pizhma  and  Tsylma, 
the  Pechora  has  a  breadth  of  fully  1  j  mile.  North  of  Ust-Tsylma  the  population 
is  settled  on  the  river-bank,  and  eastwards  there  are  no  settlements  as  far  as  the 
Oh,  more  than  400  miles  distant.  Both  hanks  are  clothed  with  coniferous  woods, 
rarely  interrupted  by  foliage  trees.  Building  timber  is  found  in  general  only  up 
to  the  parallel  of  67°.  Five  miles  above  Pustozersk  the  Pechora  divides  into  a 
multitude  of  channels,  most  of  them  fairly  deep,  hut  containing  shallows  useful  as 
fords,  hut  serious  obstacles  to  navigation.  Beside  the  river  are  many  swamps  and 
lakes,  some  of  which  run  parallel  to  the  bed  for  several  miles  without  any  connec¬ 
tion  with  it.  Chief  of  these  is  the  large  Pustoye  Ozero,  on  the  western  side  of 
which  stands  the  village  of  Pustozersk  upon  a  sandy  mound.  It  contains  about  ISO 
persons,  who  make  a  comfortable  living  by  fishing  and  trading  with  the  Samoyeds. 
Across  the  lake  is  the  village  Ustye,  very  similar  in  appearance,  and  2r>  miles  to 
the  south  Yelikovisochnoye,  which  trades  with  the  Malozemelskaya  tundra  and 
Kolguyef,  as  Pustozersk  and  the  villages  north  of  it  do  with  the  Bolshezemelskaya 
tundra.  Some  of  the  Pustozersk  traders  go  even  as  far  as  Obdorsk.  In  winter  the 
mouth  of  the  Pechora  is  completely  deserted,  while  in  summer  people  come  down 
on  barges  from  Cherdyn,  in  the  Perm  government,  bringing  corn  and  other  goods 
to  exchange  for  fish  and  the  pro<luctsof  the  chase.  Just  at  the  mouth  of  the  river 
in  the  Bay  of  Pechora  is  the  Bolvanskaya  bay,  on  the  east  side.  The  shores  are 
high  near  the  Bolvanski  cape,  and  in  the  middle  of  the  hay  a  number  of  hills  stand 
near  the  shore.  Huts  are  erected  here  for  the  white  grampus  fishery.  North  of 
the  bay  are  situated  a  row  of  sandy  islands  called  the  Guliayevy  Koshky,  which  are 
placed  on  maps  a  mile  too  far  towards  the  west,  and  9  miles  too  far  north.  Gwyniad 
is  caught  here  in  summer  and  sold  to  Cherdyn  traders.  The  work  of  surveying 
was  commenced  in  the  beginning  of  May  at  the  Konstantinovski  cape,  where  it 
was  found  that  there  was  no  tide,  the  ice,  4  to  7  feet  in  thickness,  lying  perfectly 
quiet.  The  ice  in  the  bay  broke  up  on  May  28,  and  was  piled  up  by  the  tide  along 
the  shore.  On  June  24  and  25  the  rise  of  the  tide  was  2^  feet,  but  on  the  28th  no 
tide  was  perceptible.  The  shores  of  the  bay  are  rising  and  constantly  contracting 
the  water  area.  Near  Cape  Chemi  Lopatka  three  strand-lines  may  he  seen — a  high 
bank  5  miles  from  the  water ;  a  second  a  few  yards  in  height,  receding  sometimes 
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as  much  as  a  mile  from  the  water ;  and  the  present  shore,  exposed  for  a  long 
distance  at  low  tide.  Quantities  of  wood  are  cast  ashore,  and,  especially  at  high 
tides,  are  carried  far  inland.  A  dozen  miles  below  Konotantinovski  cape  a  small 
range,  the  Pitkof  Kamen,  runs  parallel  to  the  coast  and  rises  to  a  maximum  height 
of  505  feet.  In  spring  the  Samoyeds,  coming  northwards  after  winter,  visit  the 
slopes  of  the  Pitkof  to  save  their  reindeer  from  the  horse-flies  and  gnats.  By  the 
Pogancheska  bay  also,  and  beyond,  opposite  Varandei  island,  runs  a  range,  the  Enei, 
a  summer  residence  of  Samoyeds,  people  of  Pustozersk  and  others,  engaged  in 
reindeer-hreeding.  They  also  hunt  seals  and  birds,  especially  in  spring,  when  the 
nights  are  light  and  the  weather  not  too  cold. — Izviestiya  of  the  Russ.  Geogr.  Soc., 
No.  2,  1901. 

ASIA. 

Austrian  Expedition  to  Southern  Arabia. — We  learn  from  the  Deutsche 
Rundschau  fur  Geographic  that  an  expedition  to  Southern  Arabia  for  purposes  of 
scientific  research  has  been  undertaken  by  Dr.  Hein,  of  the  Vienna  Natural 
History  Museum,  who  is  accompanied  by  his  wife.  Mahalla  will  be  the  first  place 
to  be  visited,  smd  attention  will  be  paid  both  to  ethnological  and  linguistic  research 
and  to  natural  history  collections. 

Ignatov's  Exploration  of  Lake  Telezkoie,  Altai.— A  short  account  of 
the  results  of  Ignatov’s  expedition  to  Lake  Telezkoie,  or  Altyn  Eol,  in  the  Altai 
despatched  early  last  summer  by  the  Imperial  Russian  Geographical  Society 
(Journal,  vol.  xviii.  p.  212),  appears  in  No.  2  of  Globus  for  the  present  year.  The 
lake  (of  a  visit  to  which  a  graphic  description  was  given  by  Atkinson  in  his 
‘Oriental  and  Western  Siberia’)  lies  in  a  narrow  valley  at  an  elevation  of  520 
metres  (1700  feet)  above  the  sea,  and  has  a  length  of  48  miles,  with  a  breadth  vary¬ 
ing  from  350  yards  to  31  miles,  the  widest  part  being  in  the  south.  The  main 
portion  of  the  lake  runs  north  and  south,  the  Chulishman  river  entering  at  the 
southern  end,  while  the  Biya,  which  makes  its  exit  at  the  north-west,  joins  the 
Katun  to  form  the  upper  Ob.  The  mountains  rise  precipitously  on  all  sides,  clothed 
with  cedars,  silver  firs,  larches,  etc.,  and  the  rocks  consist  of  much  tilted  clay-slates 
and  limestones,  with  some  granite  and  conglomerate.  Tectonic  causes  have  evidently 
contributed  to  the  origin  of  the  lake.  The  result  of  2500  soundings  is  to  show  that 
it  is  shallow  in  its  northern  east-to-west  section,  but  reaches  a  depth  of  over 
1000  feet  in  the  south.  There  are  two  deep  basins,  separated  by  a  submarine  ridge, 
over  which,  however,  the  depth  is  still  as  much  as  870  feet.  In  a  remote  future 
the  lake  may  be  cut  up  into  several  separate  parts  by  the  encroaching  deltas  of 
streams.  In  the  middle  of  June,  the  temperature  of  the  water  remains  at  39°  Fahr. 
at  the  surface,  and  37}°  in  its  lower  layers,  while  that  of  the  inflowing  streams  is 
already  from  48°  to  57°.  About  the  middle  of  July,  however,  the  surface  tempera¬ 
ture  rises  to  from  53}°  to  Gl°.  The  shallow  portion  freezes  over  in  November;  the 
deep  southern  part  is  rarely  frozen — perhaps  once  in  seven  years.  The  water  is 
very  transparent,  a  white  disk  being  visible  at  depths  of  30  to  46  feet,  as  compared 
with  one  of  20  feet  in  the  Lake  of  Geneva  in  summer. 

ATBICA. 

Lake  Basiimchwi,  Ashanti. — Mr.  Malcolm  Fergusson,  the  surveyor  who 
accompanied  Mr.  J.  E.  Moore  on  his  expedition  to  the  Central  African  lakes,  sends 
us  an  account  of  Lake  Busumchwi,  Busumkwi,  or  Busunetki,  as  the  name  is 
variously  rendered  by  the  dwellers  in  its  neighbourhood,  together  with  an  outline- 
map  based  on  his  survey,  of  which  a  reduction  is  given  herewith.  The  lake,  which 
lies  about  25  miles  south-east  of  Eumasi,  is  the  sacred  lake  of  the  Ashantis,  the 
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word  “  buBum  ”  meaning  sacred  or  fetisb.  It  is  nearly  circular,  with  a  maximum 
diameter  of  about  6  miles,  aud  has  been  on  this  account  erroneously  described  as 
a  crater-lake,  tbe  geological  formation — chiefly  talcose  and  quartz  schists  with 
intrusive  bosses  of  granite — showing  no  signs  of  volcanic  action.  It  lies  in  a  large 
basin  entirely  enclosed  by  hills  with  an  average  altitude  of  800  feet,  that  of  the 
lake  itself  being  but  .300.  The  hills  are  clothed  with  forest  which  descends  to  the 
shore  in  places,  but  has  been  mostly  cleared  for  plantations  near  the  water.  Owing 
to  its  sacred  character,  boats  have  not  hitherto  been  allowed  on  the  lake,  and  its 
depth  has  not  been  ascertained,  but  all  appearances  point  to  one  nowhere  exceed¬ 
ing  20  feet,  the  shores  having  a  very  gradual  slope.  There  are  several  inflowing 
streams  discharging  the  drainage  of  the  surrounding  hills,  which  exceeds  the 
amount  lost  by  evaporation,  so  that  the  level  is  just  now  rapidly  rising,  as  is 
evidenced  by  the  trees  standing  in  the  water,  those  at  a  distance  from  the  shore 
being  now  dead.  Since  February,  1900,  a  rise  of  18  inches  seems  to  have  taken 
place.  Xo  breeze  reaches  tbe  lake,  and  the  temperature  of  the  air  is  stifling,  occa¬ 
sionally  proving  unbearable  even  to  the  natives.  The  water  is  slightly  brackish 
and  extremely  fishy  in  taste,  and  as  the  natives,  who  are  much  subject  to  leprosy 
and  other  skin  diseases,  make  use  of  it  extensively  for  bathing  and  washing  clothes, 
it  is  hardly  safe  even  to  wash  in  the  water  unless  boiled.  Tbe  lake  teems  with 
fish,  which  are,  however,  not  easily  caught  with  a  baited  hook.  The  natives,  whose 
great  industry  is  fishing,  catch  tbe  fish  by  means  of  huge  wickerwork  baskets 
opeu  at  the  ends,  which  are  woven  from  the  split  stems  of  a  kind  of  lily.  When 
fishing,  they  paddle  themselves  about  with  their  hands,  seated  on  dried  logs  of  the 
cottonwood  tree,  which  they  manage  with  great  dexterity.  People  come  from  all 
parts  to  trade  for  the  fish,  bringing  plantains,  yams,  etc.,  for  the  fisher-folk,  who 
carry  on  no  cultivation.  In  Prempeh’s  time  all  but  the  king’s  own  fishermen 
were  excluded,  but  now  there  are  twenty-five  villages  around  the  lake,  with  a  total 
population  of  near  10,000.  The  people  were  dispersed  during  the  war,  and,  till 
lately,  were  very  shy,  but  have  now  settled  down,  and  seem  a  peaceable  and  quiet 
lot,  lazy  as  a  rule,  but  generally  honest,  and  extremely  honourable  in  their  deal¬ 
ings.  Mr.  Fergusson  speaks  in  high  terms  of  the  Ashantis  generally,  who  are,  he 
says,  far  and  away  the  best  natives  of  the  whole  coast,  partly  owing  to  the 
absence  of  ‘'civilization,"  but  principally  to  the  excellent  administration,  the 
people  knowing  that  they  can  always  get  justice  at  Kumasi.  Tbe  Fantis  and 
Krepis  are,  on  the  contrary,  described  as,  each  in  their  way,  thorough  blackguards. 
Animal  and  bird  life  is  scarce  round  the  lake,  and  even  mosquitoes  are  compara¬ 
tively  few.  Monkeys,  leopards,  a  few  bush  antelopes  and  pigs,  pelicans  and 
kingfishers,  the  osprey  and  hawk,  are  the  principal  kinds  represented.  Sandflies 
are  troublesome,  but  they  come  out  in  force  only  in  the  early  morning  and 
evening.  The  natives  suffer  much  from  fever,  but  not  of  a  malignant  type. 

Ancient  Gem-workings  in  Manika. — Mr.  A.  Vaughan  Williams  sends  us 
a  description  of  two  visits  to  the  neighbourhood  of  the  Ghimanimani  pass,  south 
of  Umtali,  in  the  course  of  which  he  paid  some  attention  to  the  traces  of  ancient 
workings  for  precious  stones  which  seem  to  have  been  carried  on  at  a  remote 
period  in  this  district.  Tbe  pass  is  a  magnificent  gorge  in  the  range  which 
separates  the  territory  of  the  South  Africa  Company  from  that  of  the  Portuguese 
“  Mozambique  Company,”  and  which  rises  rapidly  from  the  plains,  3000  feet  or 
more,  to  an  altitude  of  about  8000  feet.  The  plains  are  very  fertile,  covered  with 
bush  and  rank  tall  grass,  harbouring  buffalo  and  other  game,  while  the  mountain 
slopes  are  densely  wooded  with  trees  of  excellent  timber,  and  well  watered  with 
streams,  which  often  form  cascades  with  a  sheer  fall  of  200  feet  and  more.  The 
ancient  workings,  of  which  only  the  shafts  and  galleries  now  remain,  there  being 
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of  the  plateau  along  the  Oat  surface  of  the  sandstone.  Afterwards  he  became 
convinced  that  such  was  not  the  case,  as  in  many  instances  the  “  dumps  ”  were 
plainly  visible.  The  rock  specimens  collected  included  crystals  of  octahedron 


no  traces  of  ancient  towns  or  buildings,  are  situated  on  the  summit  of  the  range, 
at  the  headwaters  of  the  Umvutnvumba  and  Manyinga  rivers,  in  a  sandstone 
formation  composed  of  horizontal  strata,  with  veins  of  quartzite,  mica  and  talc 
schist,  and  dykes  of  diorite.  Most  of  the  excavations  are  in  Itritish  territory,  but 
some  extend  across  the  frontier  into  the  sphere  of  the  Mozambique  Company.  At 
the  time  of  his  first  visit,  in  1890,  Mr.  Williams  heard  reports  of  the  occur¬ 
rence  of  diamonds  in  the  neighbourhood,  but  regarded  them  as  a  romance  on  the 
part  of  natives  who  had  worked  in  the  Kimberley  mines.  In  19<X),  however,  the 
report  of  a  discovery  of  diamonds  being  again  current,  he  paid  a  visit  to  the  spot 
of  which  he  had  heard  in  1890,  and  found  it  to  be  the  place  of  the  supposed 
discovery.  The  surface  was  dotted  for  miles  with  fallen-in  shafts,  which  Mr. 
Williams  was  at  first  disposed  to  attribute  to  the  action  of  water,  the  heavy 
rainfall  being  absorbed  by  the  porous  soil  and  conveyed  underground  to  the  edge 
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shape  (nut  diamonds)  and  other  stones,  which  on  examination  have  proved  to  be 


topaz  of  different  colours — a  gem  well  known  to  the  ancients.  The  features  of 
the  native  chiefs  of  the  district  are  said  to  indicate  Arab  descent.  ITiis  discovery 
certainly  seems  to  confirm  the  belief  that  Sjuth-East  Africa  was  the  quarter 
whence  the  gold  and  precious  stones  of  ancient  times  were  largely  procured,  though 
in  the  case  of  the  gems  the  argument  is  less  fully  supported,  owing  to  the  other 
sources  of  supply  known  to  the  ancients.  Mr.  Williams  speaks  enthusiastically 
both  of  the  climate  and  the  scenic  beauties  of  the  country.  For  eight  months 


in  the  year  the  air  is  sharp  and  bracing,  while  before  the  time  of  the  grass 


fires  a  marvellous  panorama  is  spread  out  before  the  eye  from  such  summits  as 


b 

T 


374 


THE  MONTHLY  RECORD. 


Myamatumba,  whence  the  view  extends  for  a  distance  of  150  miles.  The  many 
waterfalls  leaping  over  the  almost  continuous  line  of  precipice  into  the  tropical 
forest  below,  form  a  marked  element  of  beauty  in  the  scene.  In  the  summer  the 
short  grass  of  the  mountain-tops  is  enlivened  with  a  profusion  of  ground  orchids, 
while  the  forests  teem  with  beautiful  varieties  of  ferns,  tree-orchids,  climbers,  etc. 
Mosquitoes  flourish  even  at  the  higher  levels,  but  it  is  difficult  to  say  whether 
malaria  is  endemic,  Mr.  Williams  and  his  party,  which  included  Mrs.  Williams, 
being  already  subject  to  chronic  malarial  fever.  The  opinion  is,  however,  expressed 
that  the  district  will  become  the  sanatorium,  as  it  certainly  is  the  Switzerland, 
of  Rhodesia. 

The  Capital  of  Madagascar. — Some  diversity  of  opinion  has  been  elicited 
by  the  reported  pronouncement  of  General  Gallieni  in  favour  of  the  virtual  removal 
of  the  capital  of  Madagascar  from  the  interior  of  the  island  to  the  coast,  which 
has  been  unfavourably  commented  on  by  those  whose  interests  lie  in  the  direction 
of  the  development  of  Tananarive.  The  governor-general  has  declared  it  to  be  bis 
mature  opinion  that  the  whole  economic  future  of  the  island  lies  in  the  coast-lands, 
and  that  places  like  Tamatave  and  Majunga  will  be  called  upon  to  play  a  role  of 
increasing  importance  in  this  connection  in  the  future.  No  official  action  appears 
to  have  been  taken  in  the  direction  of  a  formal  transference  of  the  centre  of  autho¬ 
rity,  and  Tananarive  will  doubtless  always  remain  an  important  political  and 
military  centre,  even  though  the  commercial  capital  may  be  placed  elsewhere. 

Journey  of  a  Native  Caravan  through  Somaliland.— A  German  mission¬ 
ary  at  Lamu  gives,  in  Fetermanns  Mitteilungen  (1902,  No.  1),  an  account  of  a 
journey  made  by  a  Somali  caravan  through  the  little-known  interior  north  of  the 
Tana  river.  The  leader  was  a  Somali  who  had  been  in  government  service,  and 
now  applies  his  savings  from  time  to  time  to  journeys  of  this  kind.  Having  got 
together  a  party,  he  set  out  from  Kismayu,  and,  after  a  wide  circuit  through  the 
Galla  countries  along  the  Abyssinian  frontier,  finally  reached  the  Rendile  country 
lately  traversed  by  Count  Wickenburg  (ante,  p.  216).  According  to  his  accounts, 
the  primitive  inhabitants  of  the  country  are  the  Wakore,  the  Rendile  (the  only 
Somalis  who  have  not  adopted  Islam)  having  been  pushed  inland  by  their  Moham¬ 
medan  neighbours.  They  are  said  to  have  expressed  a  desire  for  the  advent  of 
Europeans.  The  return  journey  was  made  by  Kenya,  Uganda,  and  the  railway  to 
Mombasa. 

Bailways  in  the  Stanley  Falls  Negion. — The  Mouvement  OSographigtie 
for  December  29  last  gives  a  sketch  of  the  proposed  route  of  the  more  northerly 
of  the  two  lines  of  railway  which  are  to  be  built  in  the  eastern  part  of  the  Congo 
State — that  from  Stanleyville,  just  below  the  Stanley  falls,  to  the  Albert  Nyanza 
at  Mabagi.  Surveys  for  the  line  are  being  executed  by  a  staff  of  engineers  under 
M.  Adam,  who  has  already  been  some  time  in  the  country,  and  is  to  remain  at 
work  another  two  years.  The  proposed  route  runs  at  first  south  of  the  Chopo 
river,  but  crosses  this  beyond  the  post  of  Bafwaboli,  and,  continuing  in  a  direction 
slightly  north  of  east,  crosses  the  upper  Lindi  and  strikes  the  Aruwimi-Ituri  near 
the  junction  of  the  Ibina,  its  southern  upper  branch.  It  then  follows  the  south 
bank  of  the  Ituri  and  strikes  east  to  Ravalli,  then  following  the  crest  of  the  water¬ 
shed  l>etween  the  Ituri  and  Lake  Albert,  until  it  finally  descends  the  escarpment 
to  reach  the  lake  at  Mahagi.  A  large  part  of  the  line  will  run  through  the  great 
forest,  and  the  clearance  of  a  track  through  this  will  be  a  work  of  much  labour. 
For  the  transport  of  materials  and  supplies,  it  will  be  necessary  to  add  to  the 
flotilla  on  the  middle  Congo.  A  more  recent  number  of  the  Mouvement  (February  2, 
1902)  gives  details  of  a  proposed  lino  for  the  purpose  of  turning  the  Stanley  falls 
and  supplying  communication  between  the  navigable  sections  of  the  river  above 
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and  below.  This,  it  is  said,  will  probably  be  the  first  scheme  to  be  carried  out. 
Proviuonal  tracings  of  the  route  have  been  made  both  on  the  east  and  west  banks 
of  the  river,  that  on  the  west  giving  decidedly  the  shorter  mileage.  The  alterna¬ 
tive  lines  are  shown  in  a  map  in  the  number  last  quoted. 

The  Position  of  Insalah. — Reference  has  already  been  made  {Journal,  vol.  xi. 
p.  667 ;  vol.  xii.  p.  412)  to  the  position  of  Insalah,  as  given  by  early  and  recent 
travellers,  and  we  are  now  able  to  give  the  result  of  M.  Flamand’s  observations  for  the 
determination  of  the  position.  In  a  note  in  the  Comptes  Rendus  of  the  Paris 
Academy  of  Sciences  (vol.  cxxxiv.  p.  27),  he  states  that  on  his  last  journey  in  the 
regions  of  Tademait  and  Tidikelt  (October,  1899-February,  1900)  he  was  able 
to  devote  himself  to  the  determination  of  the  geographical  positions  of  the  principal 
points  of  his  route,  and  particularly  to  that  of  Insalah.  The  determination  of  the 
latitude  which  he  made  at  Insalah  was  based  on  six  series  of  circum-meridian 
observations  of  the  sun  taken  with  a  sextant  reading  to  10",  the  mean  of  the  values 
obtained  fieing  27°  10'  46"  lat.  N.  The  longitude  was  determined  in  two  different 
manners  :  (1)  by  means  of  occultation  by  the  muon  of  star  65  Belier  on  January  10, 
1900;  (2)  by  o)>6etvations  of  the  hour  angle  of  the  sun  with  the  sextant,  from 
January  6  to  16, 1900,  the  rate  of  the  chronometer  having  been  deduced  from 
telegraphic  comparisons  made  with  the  Algiers  Observatory,  at  'Pugurt,  and 
Wargla  on  the  outward  journey,  and  at  FJ  Golea  on  the  return.  The  results  are 
as  follows : — 

Longitude. 

Ill  arc.  In  time. 

By  occultation  of  65  Belier  .  2°  27'  30"  0*"  9'“  50'  i  , 

By  observation  of  hour  angle  of  the  sun  ...  2°  28’ 0"  o'*  9“  52* )  ’  'r<-‘®uwic 

This  shows  tliat  the  result  obtaineil  in  1898  from  the  surveys  of  MM.  Germain  and 
l.aperrine  (2°  26'  E.)  was  fairly  correct.  The  co-ordinates  of  five  other  places  are 
also  given. 

M.  Doutte's  Journeys  in  Morocco. — With  the  support  of  the  French 
Minister  of  Public  Instruction,  the  Government  of  Algeria,  the  Cumite  de  I'Afrique 
Franeaise,  and  the  Paris  Geographical  Society,  M.  Edmond  Doutte  last  year  carried 
out  extensive  journeys  in  Morocco,  the  preliminary  results  of  which  are  given  in 
a  supplement  in  the  Bulletin  of  the  Comite  above  mentioned  (1901,  No.  8). 
M.  Doutte  traversed  in  various  directions  most  of  the  western  portion  of  the 
kingdom  from  Tangier  to  Mogador  and  the  Atlas,  and  though  topographical  surveys 
formed  no  part  of  the  programme  which  he  had  set  himself,  he  devoted  consider¬ 
able  attention  to  the  physical  features  of  the  country  and  the  varying  conditions 
as  regards  fertility,  vegetation,  habitability,  and  so  forth.  Geological  researches  had 
to  be  kept  in  the  background,  firstly  because  the  time  was  already  occupied  with 
other  work,  and  secondly  owing  to  the  suspicion  likely  to  be  aroused  among  the 
inhabitants  by  them.  Some  geological  specimens  were,  however,  collected  in  the 
Atlas  region,  and  have  been  submitted  to  an  expert.  The  resources  of  the  country 
and  their  possibilities  of  development  formed  a  special  object  of  inquiry.  As 
regards  the  fertility  of  the  soil,  of  which  so  much  has  been  said  by  some  writers, 
M.  Doutte  considers  their  views  exaggerated,  although  the  plains  lying  in  front  of 
the  Atlas  in  the  west  are  certainly  rich.  With  the  doubtful  exception  of  the 
“  argan  ”  tree  (order  Sapotacece),  from  the  seeds  of  which  oil  is  extracted,  he  con¬ 
siders  the  agricultural  products  to  be  limited  to  those  of  Algeria  and  Tunis.  The 
chief  source  of  wealth  to  a  European  power  would  be,  he  thinks,  apart  from  un¬ 
foreseen  discoveries,  the  rearing  of  cattle  and  sheep,  especially  the  former.  As 
regards  mineral  wealth,  he  is  again  inclined  to  take  a  sober  view  by  reason  of 
difficulties  in  the  way  of  its  exploitation,  which  the  example  of  Algeria  renders  it 
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adyisalile  to  take  into  account.  M.  Doutte’s  report  also  discusses  the  etbuology  of 
the  country,  its  methods  of  administration,  and  other  allied  subjects.  He  considers 
that  the  policy  pursued  by  Europe  in  the  endeavour  to  lead  Morocco  into  the 
paths  of  civilization,  must  be  one  of  prudence  and  friendship.  Any  attempt  to 
interfere  directly  with  the  administration  must  bs  avoided,  but  the  people  must 
rather  be  gradually  led  towards  reform  through  the  development  of  their  wonderful 
commercial  aptitudes,  the  improvement  of  agricultural  methods,  the  introduction 
of  simple  industries,  and  the  initiation  of  public  works. 

Surveys  in  Africa. — The  secretary  of  the  British  South  Africa  Company  points 
out  to  us  that  in  the  small  map  of  Africa  which  illustrates  Sir  Thomas  Holdich’s 
paper  in  the  Oeographical  Journal  for  December,  all  reference  to  the  geodetic 
survey  of  Rhodesia  has  been  omitted,  although  the  survey  has  been  in  progress 
since  1807.  The  omission  was  purely  accidental,  as  will  bs  apparent  to  those  of 
our  readers  who  have  followed  the  accounts  of  the  progress  of  the  survey  given 
from  time  to  time  in  the  Monthly  Record  from  the  reports  of  Sir  David  Qill,  the 
astronomer  at  the  Cape  (see  Journal,  vol.  x.  p.  441 ;  vol.  xiv.  p.  667 ;  vol.  xvi. 
p.  474 ;  vol.  xix.  p.  90).  The  first  season  (1897)  was  devoted  to  reconnaissance, 
while  in  1898  the  longitude  of  Bulawayo  was  fixed  by  telegraph  signals,  and  a 
base-line  measured  on  the  water-parting  to  the  east.  In  1899  the  triangulation 
was  extended  northward  to  Uwelo,  progress  being  also  made  with  the  cadastral 
survey ;  and  in  1900  a  new  base-line  was  measured  and  angles  determined  at  four¬ 
teen  new  stations.  With  reference  to  the  same  map.  Major  Nathan,  governor  of 
the  Gold  Coast,  points  out  that  “  the  northern  boundary  of  the  colony  on  the 
11th  parallel  should  have  been  shown  as  alread}’  surveyed  and  demarcated ;  the 
telegraph  line  is  from  Accra  to  Cape  Coast,  and  thence  to  Kumasi,  and  not  from 
Accra  to  Kumasi  direct ;  there  is  also  a  telegraph  line  from  Cape  Coast  to  Elmina, 
and  thence  to  halfway  between  Elmina  and  Assini,  which  is  now  being  extended 
to  meet  the  French  line  at  Assini.”  The  boundaries  on  other  sides  are  now  being 
surveyed,  and  a  general  survey  is  being  carried  out,  based  on  traverse  lines  of  the 
gold-mining  district  on  the  west  of  the  colony. 

AMXRICA. 

Physical  Geography  of  Central  Ontario.— An  elaborate  paper  on  the 
Geological  History  of  Central  Ontario  ap{)ears  in  tl  e  Traniactiotu  of  the  Canadian 
Institute  for  August,  1901.  The  writer,  Mr.  A.  W.  G.  Wilson,  traces  the  various 
modifications  of  surface  from  the  ancient  pre-sedimentary  floor  to  the  recent  period 
following  on  the  retreat  of  the  Pleistocene  ice-sheet.  It  is,  however,  only  with  the 
processes  to  which  the  present  surface  features  are  attributable  that  we  arc  here 
concerned.  Previous  to  the  Pleistocene  epoch  the  rocks  had  been,  for  a  long  interval 
following  the  last  period  of  deposition,  exposed  to  atmospheric  agencies,  which 
developed  a  tcqiographic  system  whose  remnants,  though  partly  modified  by  the 
ice-8hc‘ets  and  obscured  by  glacial  deposits,  arc  still  recognizable.  The  present 
features  are  therefore  a  product  of  the  operation  of  two  processes.  Pliocene  and  early 
Pleistocene  sub-al'rial  erosion,  and  Pleistocene  erosion  by  sheet-glacier  ice.  In  its 
main  topographic  features  Central  Ontario  is  a  lowland  bounded  by  the  escarpment- 
fronts  of  two  “  cuestis,”  and  occu])ied  by  Lake  Ontario  and  the  Georgian  bay  of 
Lake  Huron  with  the  adjacent  land-areas.  To  the  south  the  cuesta-front  runs 
south  of  the  lake  from  east  of  Rochester  to  Hamilton,  thence  northward  to  the  Mani- 
toulin  islands.  The  northern  cuesta  is  formed  by  the  Black  river  strata,  and  its 
front  runs  from  near  Kingston  north-west  to  Georgian  bay,  beneath  whose  waters 
it  still  seems  to  be  traceable  in  the  direction  of  the  Manitoulins,  the  unsubmerged 
portion  being  generally  about  90  feet  high.  A  ridge  of  drift-deposits  divides 
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Central  Ontario  into  two  drainage  elopes,  a  northern  and  a  eouthern.  The  main 
features  of  the  region  are  those  of  an  ancient  coastal  plain,  which  has  passed  through 
a  period  of  planation,  followed  by  one  of  uplift,  dissection,  and  the  development 
of  an  adjusted  drainage  system.  After  describing  certain  special  features,  including 
a  series  of  rock  valleys  in  the  east,  and  the  gorges  and  valleys  of  the  southern  or 
Niagara  cuesta,  the  writer  sums  up  the  recent  history  as  follows.  While  the  ice- 
sheet  was  retreating  across  Ontario,  a  series  of  lakes  were  formed  between  its  front 
and  the  highlands  to  the  south  and  west,  covering,  in  the  latter  stages,  portions 
of  the  present  land  area  in  Central  Ontario.  The  land  was  being  elevated  towards 
the  north-east,  so  that  the  old  shores  are  not  now  parallel  to  the  surface  of  the 
existing  lakes.  Since  the  withdrawal  of  the  lakes  the  amount  of  erosion  has  been 
small.  The  courses  of  the  present  streams  are  in  part  determined  by  the  valleys 
of  the  pre-glacial  rivers,  in  part  by  the  {wsition  assumed  by  the  drift-deposits 
with  respect  to  the  retreating  ice-sheets,  and  in  part  to  the  control  exercised 
by  the  Pleistocene  lake  beach-deposits.  Many  of  the  present  streams  do  not  by 
any  means  fit  the  valleys  in  which  they  flow. 

New  West  Indian  Lines. — Two  new  lines  of  steamers  are  announced  be¬ 
tween  the  United  States  and  the  West  Indies.  The  Kerr  Line  vessels  sail  monthly 
from  Halifax,  N.S.,  for  Jamaica,  carrying  passengers  and  cargo,  and  on  their  return 
from  Jamaica  carry  fruit  to  New  York.  The  United  States  Steamship  Company, 
with  a  fleet  of  fourteen  vessels  and  having  their  headquarters  at  Boston,  run  to 
Havana  and  Porto  Rico,  connecting  with  inter-insular  steamers  of  the  same  line  for 
the  other  islands,  and  thence  proceeding  to  Central  and  South  America.  This  is 
the  first  direct  line  between  Boston  aud  the  West  Indian  and  South  American 
ports. 

AUSTRALASIA  AND  OCEANIC  ISLANDS. 

Prof.  Gregory’s  Expedition  to  Lake  Eyre.— Prof.  J.  W.  Gregory  has 
undertaken  a  scientific  expedition  to  the  Lake  Eyre  basin  in  South  Australia  for 
the  purpose  of  investigating  its  geological  history,  and,  if  possible,  throwing  light 
on  the  native  traditions  of  the  former  existence  of  giant  animals  in  that  region. 
The  leader  is  accompanied  by  Mr.  H.  J.  Grayson  and  five  students  of  the  Geological 
Department  of  Melbourne  University.  Prof.  Gregory  has  been  temporarily  placed 
at  the  head  of  the  Geological  Survey  of  Victoria,  with  a  view  to  its  thorough 
reorganization. 

Cardinal  Moran  and  the  Discovery  of  Australia.— The  novel  theory 
started  by  Cardinal  Moran  a  year  or  two  ago,  that  the  continent  of  Australia  was 
reached  by  the  celebrated  navigator  Quiros  in  1606,  still  excites  interest  among 
geographical  circles  in  that  country,  and  continues  to  be  warmly  debated.  We 
have  received  a  paper,  presented  on  May  last  to  the  R.G.S.  of  Australasia,  in  which 
the  cardinal  endeavours  to  answer  the  objections  of  bis  critics,  without,  however, 
adducing  any  new  arguments  of  importance  in  support  of  his  hypothesis.  His 
main  argument  is  still  based  on  the  enthusiastic  descriptions  given  by  the 
navigator  himself  when  endeavouring  to  set  forth  the  value  of  his  discovery,  and 
on  the  fact  that  a  Spanish  ship  with  a  brass  cannon  made  in  1596  appears  to  have 
been  wrecked  at  some  time  or  other  at  Port  Curtis,  in  the  Gladstone  district  of 
Queensland.  The  detailed  refutation  of  the  theory  may  be  left  to  the  various 
writers  in  Australia  who  have  taken  up  the  defence  of  the  orthodox  view,  and 
two  points  only  need  be  alluded  to  as  indicating  the  insecure  nature  of  the  grounds 
on  which  the  new  theory  rests.  When  sailing  from  the  bay  of  St.  Philip  and 
St.  James  in  the  land  “  del  Espiritu  Santo,”  after  the  departure  of  Quiros,  Torres 
first  coasted  along  the  shores  of  the  newly  discovered  land ;  then  he  held  a  south¬ 
west  course  until  a  certain  latitude  was  reached,  without  gaining  sight  of  land; 
No.  III. — March,  1902.]  2  c 


378 


TH£  MONTHLY  RKOOBU. 


and  finally  turned  north*north-we8t,  by  which  course  New  Guinea  was  in  time 
reached.  This  fits  in  perfectly  with  the  supposition  that  the  bay  of  St.  Philip  and 
St.  James  was  in  the  island  of  Santo,  but  is,  of  course,  utterly  at  variance  with  the 
idea  that  the  starting-point  was  on  the  coast  of  Queensland.  Tet  Cardinal  Moran 
considers  that  “all  this  fits  in  very  well  with  the  supposition  that  we  have  made 
regarding  Port  Gladstone."  In  order  to  reach  this  result,  he  has  to  make  the 
gratuitous  assumption  (which  still  removes  only  part  of  the  difficulty)  that  before 
sailing  south-west,  Torres  “  stood  out  for  the  open  sea  ”  from  some  point  near  the 
New  South  W  ales  frontier.  The  second  point  above  referred  to  is  the  fact  that 
in  the  manuscript  map  by  Don  Diego  de  Prado  (one  of  Quiros'  officers),  reproduced 
by  Mr.  Collingridge  in  his  ‘  Discovery  of  Australia,’  we  have  a  drawing  of  the  Bay 
of  St.  Philip  and  St.  James,  which  both  in  orientation  and  topographical  details 
shows  the  closest  agreement  with  the  bay  on  the  north  side  of  Santo,  as  drawn  in 
the  latest  charts.  This  should  surely  be  sufficient  in  itself  to  settle  the  (question. 

Agricoltoral  Capabilities  of  the  Northern  Territory,  Sooth  Australia • 
— In  a  paper  recently  read  before  the  South  Australian  Branch  of  the  Geographical 
Society  of  Australasia,  Mr.  M.  W.  Holtze  discusses  the  agricultural  capabilities  of 
the  northern  territory  and  its  consequent  fitness  for  permanent  settlement.  He 
endeavours  to  show  that,  although  a  large  part  of  the  country  is  utterly  unfit  for 
cultivation,  there  is  yet  sufficient  suitable  land  for  agricultural  purposes  to  make 
the  country  prosperous.  In  the  author’s  opinion  the  agricultural  land  in  the 
northern  territory  is  situated  near  the  sea-coast  and  on  the  banks  of  the  rivers 
fiowing  to  the  sea.  Plantations  should  be  kept  within  a  belt  of  some  80  miles 
wide  round  the  coast,  which  would  give  an  area  of  about  80,000  square  miles.  The 
rainfall  of  the  coastal  parts  of  the  northern  territory  is  shown  to  closely  resemble 
that  of  French  Cochin  China,  and  the  soil  and  climate  appear  to  be  in  every  way 
suitable  for  the  cultivation  of  rice.  Other  products  that  might  be  successfully 
grown  in  the  northern  districts  are — sugar,  coffee,  tobacco,  coconuts,  indiarubber, 
jute,  ramie,  arrowroot,  tapioca,  sesamseed,  and  peanuts,  besides  maize  and  the 
usual  food  and  fodder  plants  and  fruits  of  the  tropics.  In  order  that  plantations 
in  the  northern  territory  may  be  a  success  in  the  future,  the  author  urges  the 
necessity  of  a  careful  selection  of  soil,  sufiiciency  of  capital,  and  suitable  labour. 

Minerals  in  West  Australia. — While  the  total  output  of  minerals  for  18bi> 
in  this  state  exceeded  all  previous  records,  that  of  1900,  according  to  the  report  of 
the  Department  of  Mines,  shows  a  decrease  from  the  previous  year  of  £167,906. 
or  about  2*6  per  cent.  This  falling  off  appears  to  be  confined  to  lead  and  gold. 
The  decrease  in  gold  has  not  been  general,  however,  and  the  return  of  1,580,950 
ozs.  for  1900  has  already  been  nearly  equalled  by  that  for  the  first  ten  months  of 
1901.  The  yield  of  coal  is  increasing,  and  although  there  are  only  three  producing 
collieries,  with  a  total  output  of  about  120,000  tons,  information  obtained  as  to  the 
existence  of  new  coal-seams  is  highly  satisfactory.  The  progress  of  tin-mining  is 
disappointing,  only  823  tons  having  been  obtained  in  1900 ;  but  West  Australia 
promises  to  become  a  large  producer  of  copper.  Deposits  of  this  mineral  giving 
every  prospect  of  payable  results  are  found  from  Kimberley  in  the  north  to  Phillips 
river  in  the  south. 

FOLAK  BEOIOHS. 

Exploration  of  the  Kara  Sea. — The  Russian  Hydrographical  Expedition 
of  the  Ministry  of  Marine  will  next  summer  devote  its  activity  to  the  exploration 
of  the  Kara  sea,  having  last  year  completed  the  exploration  of  the  straits  leading 
to  that  sea.  It  will  be  under  Colonel  Yilkitsky,  and  Will  consist  of  Captain 
Wameck,  five  officers,  a  doctor,  and  fifty  men. 

Botanical  Expe^tion  to  East  Greenland.— Supported  by  a  grant  from  the 
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“  Carlsb«rg  fund,"  the  Danish  botanist  Kruse  has  sailed  for  Angmagsalik,  on  the 
East  coast  of  Greenland,  for  the  purpose  of  studying  thoroughly  the  flora  of  that 
coast,  especially  between  Cape  Farewell  and  Scoresby  sound.  Dr.  Kruse,  who  is 
accompanied  by  his  wife  and  child,  purposes  to  make  a  lengthened  stay  in  East 
Greenland. 

Mr.  Steenstrup’s  Voyage  to  Disco  Island.— On  a  voyage  to  Disco  in  1898, 
Mr.  K.  J.  V.  Steenstrup  investigated  the  colour  of  sea- water,  employing  a  long 
tube  closed  at  the  bottom  with  glass,  which  was  let  down  into  the  sea  and  cut  off 
all  side  light.  He  had  formerly  used  for  comparison  pieces  of  coloured  cardboard, 
but  the  colours  were  too  dull  compared  to  those  of  sea-water,  and  did  not  give  a 
continuous  series  of  tints — a  defect  which  is  also  common  to  the  Forel  scale.  On 
this  occasion  he  took  with  him  small  glass  plates  varying  in  tint  from  light  blue 
through  green  to  yellow,  and  these  he  placed  in  a  bolder  with  a  prism  attached, 
which,  prpjecting  over  the  edge  of  his  tube,  presented  the  light  through  the  plates 
side  by  side  with  the  water.  Having  chosen  a  combination  of  plates  which  repro¬ 
duced  most  closely  the  colour  of  the  water  at  each  observation,  be  noted  the 
numbers  attached  to  them,  and  on  his  return  to  Copenhagen  was  able  to  imitate, 
with  the  chemicals  used  by  Prof.  Forel,  the  colour  of  the  water  in  different 
parts  of  the  sea,  and  compare  it  with  the  specimen  of  plankton  taken  at  the  same 
time.  It  was  found  that  with  twelve  to  flfteen  pieces  of  glass  every  tint  of  sea¬ 
water  could  be  obtained.  The  plankton  was  drawn  by  a  pump  through  a  Alter  of 
hardened  paper  placed  hoiizontally  between  two  small  glass  Alters,  by  which 
means  Mr.  Steenstrup  obtains,  be  believes,  the  exact  contents  of  the  water  more 
thoroughly  than  with  a  plankton-net,  while  the  chaplets  of  diatoms  remained 
unbroken.  The  examination  of  the  samples  is  as  yet  incomplete,  and  at  present 
it  can  only  be  said  that  the  well-known  fact  is  confirmed  that  plankton  is  more 
abundant  in  deep  greenish-yellow  water  than  in  blue.  From  Godbavn  Mr.  Steen¬ 
strup  rowed  along  the  coast  to  the  Kuganguak  valley,  which  had  only  once  been 
visited  belore — by  Mr.  E.  Whymper  in  1872.  Mr.  Steenstrup  travelled  up  it  for 
three  days,  and  found  its  length  to  be  fully  23  miles.  It  lies  between  mountains 
3300  to  4900  feet  high,  and  perhaps  more.  Ferruginous  andesite,  similar  to  that 
discovered  years  ago  at  Asuk,  was  noticed  on  the  southern  flank.  Kuganguak  is 
the  largest  river  in  Disco,  though  the  name  is  a  diminutive,  probably  in  reference 
to  the  large  river  draining  the  interior  of  the  Nugsuak  peninsula.  The  journey 
back  to  Godhavn  was  made  along  the  shore,  where  fossils  from  the  Cretaceous  and 
Tertiary  beds  were  collected,  and  measurements  taken  of  the  glaciers,  especial 
attention  being  paid  to  “  dead  ”  glaciers,  that  is,  those  which  are  buried  under 
such  a  large  mass  of  detritus  that  at  first  sight  they  seem  to  be  nothing  but  moraines. 
Among  the  glaciers  examined  were  the  Kutdiisat,  ending  at  an  altitude  of  820 
feet,  with  a  depth  of  200 ;  the  Asuk,  terminating  at  a  distance  of  miles  from 
the  shore  at  a  height  of  1790  feet ;  and  the  most  southern  of  the  glaciers  of  the 
Skarvcfjeld  near  Disco,  which  descends  to  980  feet.  An  excursion  was  also  made 
westwards  to  the  Disco  fjord,  where  Mr.  Steenstrup  examined  eight  deep  troughs 
containing  glaciers,  some  descending  from  the  higher  lands  and  by  their  whiteness 
indicating  a  connection  with  the  snowfield  above,  others  dead,”  cut  off  apparently 
from  the  snowfield  and  covered  with  detritus.  Near  the  Mellemfjord  the  hottest 
spring  known  in  North  Greenland  was  discovered,  with  a  temperature  of  G6°  F. 
At  Kudtlisat,  Ujaragsugsuk,  Erkigtok,  and  Godhavn  the  levels  of  easily  recog¬ 
nizable  points  above  the  sea  were  determined  for  the  purpose  of  detecting  any 
future  movements  of  the  coast-line.  In  the  Meddehlser  om  Or^uland,  Hefte  24, 
from  which  the  above  is  taken,  there  is  also  a  report  by  Dr.  Nicolau  on  the 
ferruginous  rocks  of  Disco. 
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MATHEMATICAL  AND  PHYSICAL  OEOORAFHY. 

Dr.  Vaughan  Cornish  on  Waves. — In  the  lecture  to  young  people,  on  the 
subject  of  Waves,  given  under  the  auspices  of  the  Society  hy  Dr.  Vaughan  Cornish 
on  January  8,  the  lecturer  took  as  his  special  subject  the  question  of  the  length 
and  speed  of  ocean  waves,  the  figures  arrived  at  in  regard  to  the  height  of  waves 
having  already  been  published  and  freely  quoted.  He  said  that  by  noting  the  time 
which  elapsed  between  the  arrival  of  successive  waves  at  any  point,  the  length  and 
speed  in  deep  water  could  be  accurately  calculated.  During  storms,  waves  with 
periods  of  from  eight  to  eleven  seconds  were  observed,  with  lengths  from  328  to  620 
feet.  A  ten-second  wave  was  512  feet  loag,  which  was  exactly  the  length  of 
Burlington  Ghirdens.  The  sides  of  these  waves  bad  an  average  slope  of  not  less 
than  1  in  10,  or  fully  as  steep  as  that  of  most  of  the  roads  marked  dangerous  to 
cyclists.”  A  set  of  such  waves  would  have  a  height  of  about  25  feet,  but  there  was 
generally  a  “  swell  ”  running  at  the  same  time,  which  increased  the  total  rise  and 
fall  of  the  water,  and  made  the  waves  irregular.  The  wave-length  was,  as  a  rule, 
determined  by  the  steeper,  shorter  waves,  but  when,  after  a  storm,  these  had 
become  no  steeper  than  the  swell,  it  was  this  which  became  in  its  turn  the  con¬ 
spicuous  thing  at  sea,  and  we  had  commonly  a  wave  of  about  fifteen  seconds’  period, 
with  1150  feet  between  the  ridges,  which  is,  roughly,  the  length  of  St  James’s 
Street.  The  majestic  rollers  which  came  in  upon  our  shores  from  the  Atlantic 
after  prolonged  gales  which  had  traversed  the  ocean,  had  a  much  greater  period. 
He  had  observed  on  one  such  occasion  a  series  of  139  consecutive  breakers  with  an 
average  period  of  19^  seconds.  The  length  of  these  in  deep  water  was  more  than 
1900  feet.  Standing  at  the  Piccadilly  end  of  Park  Lane,  and  looking  eastwards, 
let  them  imagine  themselves  on  the  crest  of  one  such  oceanic  swell ;  the  next  crest 
would  be  just  passing  the  Walsingham  House  Hotel  on  the  top  of  the  opposite  rise. 
Three  such  crests  would  pass  them  every  minute,  travelling  at  the  great  speed  of 
more  than  68  miles  per  hour.  The  depth  of  the  valley  in  the  middle  of  Piccadilly 
was  such  as  might  occur  in  the  case  of  one  of  these  long  ocean  swells,  which  were, 
however,  seldom  so  clearly  marked  as  to  admit  of  precise  observation  at  sea.  The 
existence  of  swells  (sufficiently  developed  to  give  breakers)  travelling  with  so  great 
a  speed  had  been  known  for  many  years.  When  the  hourly  velocity  of  wind  in 
storms  was  reckoned  at  more  than  100  miles  per  hour,  these  velocities  for  swells 
had  no  special  significance.  A  novel  interest  attached  to  them  now  that  the  greatest 
recorded  hourly  velocity  on  our  coasts  was  said  to  be  75  miles,  which  was  not 
much  greater  than  the  recorded  average  velocity  of  trains  of  waves  which  arrived 
upon  our  shores  as  a  breaking  swell.  Among  the  novelties  of  the  lecture  were 
lantern-slides  of  the  14-foot  model  battleships  made  of  paraffin  wax  which  were 
used  by  the  Admiralty  Experiment  Works  at  Haslar,  and  of  the  waves  they  made 
in  the  tank.  These  unique  photographs,  taken  by  the  lecturer,  were  shown  by 
kind  permission  of  the  Lords  of  the  Admiralty.  The  forms  of  waves  were  illus¬ 
trated  by  a  number  of  lantern-slides,  all  from  the  original  photographs  taken  by  the 
lecturer  in  his  travels,  and  their  motions  were  shown  by  cinematographs  taken 
with  the  bioscope  camera  by  Mr.  C.  Urban.  One  of  these,  of  the  rapids  of  Niagara, 
was  shown  in  order  to  illustrate  the  pulsation  of  a  rapid  stream,  which  is  entirely 
lost  in  an  ordinary  photogra[>b.  The  lecturer  concluded  with  an  exhibition  of  the 
cinematograph  picture  of  the  Severn  Bore  which  was  described  in  the  January 
number  of  the  Journal. 

Becent  Papers  on  Lakes. — The  methods  of  limnological  research,  and  more 
particularly  the  quantitative  discussion  of  observations  hy  the  methods  of  geo¬ 
morphometry,  have  now  been  brought  to  such  perfection  that  comparatively  little 
room  is  left  for  modification  by  individual  investigators— a  state  of  affairs  which 
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must  greatly  simplify  the  task  of  collating  the  results  of  workers  in  diGferent 
regions,  when  the  time  is  ripe  for  finally  summing  up  and  elaborating  general 
principles.  For  the  present,  work  in  limnology  is  properly  chiefly  restricted  to  the 
application  of  these  methods  to  the  survey  of  special  regions,  and  we  have  to  record 
two  important  recent  additions  to  the  literature  of  this  branch  of  the  subject. 
The  lakes  of  Pomerania  form  the  subject  of  a  memoir  by  Dr.  Wilhelm  Halbfass, 
published  as  an  Ergiinzungsheft  of  Pdermanua  Mitteilungen.  About  150  lakes 
have  been  surveyed  by  Dr.  Halbfass  himself,  22  were  surveyed  by  Prof.  Keilhack, 
making  172  in  the  region  east  of  the  Oder,  all  of  which  are  known  with  sufficient 
accuracy  to  admit  of  the  construction  of  bathymetrical  maps.  To  these  may  be 
added  107  partly  surveyed  but  not  fully  sounded,  giving  a  total  of  279,  with  a 
combined  area  of  504*42  square  kilometres.  Dr.  Halbfass’s  work,  much  of  which 
is  exhaustive,  deals  with  (1)  soundings,  (2)  variations  of  level,  (3)  temperature 
of  water  at  surface  and  in  the  depth,  (4)  transjiarency  of  water,  (5)  chemical 
composition,  (6)  plankton,  and  (7)  nature  of  bottom.  The  fifth  volume  of  the 
scientific  publications  of  the  Verein  fiir  Erdkunde  zu  Leipzig  consists  of  a  memoir 
by  Dr.  Willi  Ule  on  the  Wiirmsee  or  Starnbergersee,  in  Upper  Bavaria.  This 
lake,  which  covers  an  area  of  about  57  square  kilometres,  lies  within  the  moraine 
region  at  an  elevation  of  584  metres  above  the  sea,  and  its  survey  has  been  of 
peculiar  interest  in  revealing  the  action  of  secondary  causes  in  modifying  its  form 
after  its  first  formation  by  the  damming  of  a  channel  on  the  retreat  of  a  glacier. 
Dr.  Ule’s  memoir  deals  with  the  geology  and  geomorphology  first,  and  then  with 
the  physical  conditions  of  the  waters  of  the  lake.  A  separate  atlas  contains  eight 
plates  of  excellent  maps  and  sections. 

OENEEAL. 

The  Livingpstone  Oold  Medal. — We  record  with  pleasure  the  foundation,  by 
Mrs.  A.  L.  Bruce,  in  memory  of  her  father.  Dr.  Livingstone,  of  a  gold  medal,  to  be 
awarded  by  the  Council  of  the  Royal  Scottish  Geographical  Society  for  exploration 
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and  geographical  research.  It  bears  on  the  obverse  a  portrait  of  the  great  explorer, 
and  on  the  reverse  an  allegorical  representation  of  the  Spirit  of  Civilization 
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bearing  the  torch  of  Progresa  and  the  olive  branch  of  Peace.  The  first  medal  has 
been  awarded  to  Sir  Harry  Johnston  for  his  distinguished  services  as  an  explorer 
and  administrator  in  Africa. 

The  Geographical  Association. — The  Annual  Meeting  of  the  Geographical 
Association  was  held  at  the  College  of  Preceptors  on  Wednesday  January  15, 
1902,  Douglas  W.  Freshfield,  Esq.  (President),  occupying  the  chair.  The  Honorary 
Secretary  read  the  annual  report,  which  pointed  out  the  steady  growth  of  the 
Association  and  the  extension  of  its  work  through  the  publication  of  a  terminal 
magazine,  the  Omgraphical  Teacher,  devoted  to  questions  of  geographical  educa¬ 
tion.  The  Right  Hon.  James  Bryce,  m.p.,  then  delivered  an  address,  which  is 
printed  on  p.  301  ;  after  which  Dr.  H.  R.  Mill,  in  proposing  a  vote  of  thanks  to 
Mr.  Bryce,  said  the  great  value  of  it  seemed  to  him  to  be  the  way  in  which  the 
subject  had  been  brought  before  them,  showing  the  comprehensiveness  of  geo¬ 
graphy  and  setting  forth  its  enormous  value  as  an  element  of  culture.  He  (the 
speaker),  as  a  physical  geographer,  noted  with  peculiar  satisfaction  the  importance 
which  Mr.  Bryce  attached  to  geography  as  a  means  of  teaching  the  value  of 
observation.  They  also  had  to  thank  Mr.  Bryce  for  the  very  fascinating  syllabus 
of  an  unwritten  book,  and  he  did  not  know  any  one  better  fitted  than  their 
President  to  become  the  author  of  such  a  work,  which  would  stimulate  a  great 
many  of  those  who  could  only  make  rare  and  short  journeys,  but  who  were 
anxious  to  make  the  most  of  their  opportunities  in  order  that  they  might  sub¬ 
sequently  give  life  to  what  he  was  sorry  to  say  was  very  often  a  dead  subject — the 
teaching  of  geogruphy.  Mr.  Freshfield  congratulated  the  Association  on  the 
marked  and  very  encouraging  advance  in  its  numbers,  and  on  the  Geographical 
Teacher.  In  its  main  work,  that  of  spreading  abroad  a  correct  conception  of 
geography,  of  insisting  on  its  position  both  as  a  science  and  a  mental  discipline, 
of  leading  teachers  first  and  scholars  afterwards  to  recognize  that  it  is  not,  as  the 
ignorant  suppose,  the  same  as  Bradshaw — a  mere  cataloguing  of  names  or  exercise 
of  memory — but  the  study  of  the  features  of  the  Earth’s  surface  in  themselves  and 
as  they  affect  its  products  and  inhabitants,  the  Association  was,  he  said,  not 
standing  still.  The  advance  was  not  unlike  that  of  a  devious  stream  seeking  the 
points  of  least  resistance — at  one  moment  working  a  channel  in  the  fossilized 
beds  of  ancient  universities,  at  another  attacking  the  soft  places  in  the  more 
modem  strata  of  school  boards.  At  the  present  time  there  was  not  a  readership 
or  lectureship  in  any  of  our  universities  sufficiently  endowed  to  allow  its  occupant 
to  devote  himself  entirely  to  scientific  studies  of  the  subject  such  as  are  common 
in  the  universities  of  Germany,  although  there  seemed  some  prospect  of  such  a 
chair  being  founded  at  Edinburgh.  In  the  English  Provincial  Universities, 
geography,  we  might  reasonably  anticipate,  would  hold  a  proper  place  in  the 
scheme  of  education.  Nor  could  it  seriously  be  believed  that  its  omission,  even  as 
a  special  subject,  from  the  matriculation  scheme  of  the  new  University  of  London, 
a  scheme  with  its  Sanskrit  and  Portuguese,  was  more  than  an  accidental  oversight. 
By  practically  excluding  geography  as  a  matriculation  subject,  the  Council 
of  this  new  university  might  be  convicted  of  taking  a  course  which  would  have 
an  injurious  effect  on  every  middle-class  school  in  the  kingdom.  Any  one  who 
helped  to  maintain  such  a  decision  would  be  doing  an  ill-service  to  his  countrymen. 
As  Dr.  Mill  in  his  Presidential  address  to  the  geographical  section  of  the  British 
Association  said  last  year,  the  reconstituted  University  of  London  occupied  the 
best  position  in  the  world  for  creating  a  Chair  of  Geographical  Research,  situated 
as  it  was  in  the  very  centre  of  the  comings  and  goings  of  all  mankind,  and  in 
touch  with  the  most  complete  geographical  library  and  map  collection  in  existence. 
He  concluded  with  a  caution.  Let  us  not  be  misled  in  commercial  centres  into 
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tbioking  that  tables  and  statistics  of  trade  were  commercial  geography ;  commercial 
geography  was  surely  reasoned  appreciation  of  what  products  any  region  does,  or  is 
adai)ted  by  nature  to  afford.  It  was  a  key  to  the  development  of  commerce,  to 
the  well-being  of  the  world,  and  the  wealth  of  the  people  who  understood  it  best. 

Lecture  to  Teachers  on  the  Use  of  Maps.— On  January  24,  Mr.  A.  W. 
Andrews  gave  a  lecture  at  the  London  School  Board  to  an  audience  composed 
mainly  of  teachers  in  secondary  and  elementary  schools.  The  subject  was  the 
connected  use  of  maps,  and  was  fully  illustrated  by  numerous  lantern-slide  maps, 
wall  maps,  hand  maps,  and  diagrams,  produced  by  the  Diagram  Company,  showing 
elevation,  rivers  and  river-basins,  climate,  vegetation,  means  of  communication, 
history,  commerce,  etc.  The  lecture  was  much  appreciated  by  the  audience,  and  a 
useful  discussion  followed. 

Scientific  Journey  by  Dr.  Genthe. — We  learn  from  Fetermanns  Mitteilungen 
that  Dr.  S.  Oenthe,a  pupil  of  Dr.  Theobald  Fischer,  who  has  already  made  himself 
known  by  his  work  on  the  Persian  gulf,  is  now  on  his  way  home  from  a  three 
years’  journey  in  North  America,  the  Pacific,  and  Eastern  Asia.  In  Samoa,  where 
he  siient  six  months,  he  made  important  studies  of  the  folk-lore  of  the  people ; 
while  in  Korea  he  crossed  the  Kim  Gan  Sang  (Diamond  mountains)  by  a  new 
route,  and  collected  much  information  on  the  monasteries  of  the  country,  besides 
acquiring  some  old  Korean  manuscripts  and  prints.  He  also  paid  a  visit  to  Quel- 
paert,  where  he  ascended  the  volcanic  cone  of  Halassan  (Aukland),  and  by  barometric 
observations  determined  its  height  as  6360  feet. 

“  Zeitichrift  ”  of  the  Berlin  Geographical  Society. — The  decision  of  the 
Paris  Geographical  Society  two  years  ago  to  abandon  the  dual  system  in  its 
publications  has  now  been  followed  by  the  Berlin  Society,  which  from  the 
beginning  of  the  present  year  will  publish  one  journal  only,  to  be  known  as  its 
Zeitschri/t,  in  the  place  of  the  old  Zeitschrift  and  Verhandlungen.  In  its  new 
form  the  Zeitschrift  will  embody  all  the  matter  hitherto  contained  in  the  two 
separate  publications,  containing,  like  our  own  Journal  and  La  Oeographie,  in 
addition  to  original  papers,  a  record  of  progress  in  all  branches  of  geography,  as 
well  as  reviews  of  books  and  other  publications.  The  *  Bibliotheca  Geographica  ’  will, 
however,  continue  to  appear  separately  as  an  annual  volume.  The  size  of  the  new 
publication,  which  is  edited  by  Captain  Kollm,  the  secretary  of  the  Society,  is 
large  octavo,  and  the  first  number  already  issued  gives  promise  that  it  will  be  in 
every  way  worthy  of  the  high  reputation  of  the  Berlin  Society.  The  section 
entitled  “  Vorgiinge  auf  geographischen  Gebiete”  is  in  this  number  less  full  than 
has  usually  been  the  case,  but  we  hope  that  it  will  not  be  permanently  reduced,  as 
its  completeness  was  a  valuable  feature  in  the  old  Verhandlungen. 

New  Geographical  Publication. — The  good  work  done  in  the  United 
States,  from  the  point  of  view  of  geographical  education,  by  the  Journal  of  School 
Qeogmphy,  the  publication  of  which  has  now  been  continued  for  five  years,  is 
widely  known.  Some  two  years  ago  a  second  magazine  of  similar  scope  and  aims 
was  started  by  the  American  Bureau  of  Geography,  as  the  Bulletin  of  that  body, 
which  has  likewise  been  of  service  to  those  interested  in  geographical  teaching. 
It  has  now  been  decided  to  avoid  unnecessary  dispersion  of  energy  by  combining 
forces  and  replacing  the  two  publications  by  a  new  illustrated  magazine,  to  be 
known  as  the  Journal  of  Geography,  the  first  number  of  which  is  issued  for 
January,  1902.  The  responsible  editors  are  Prof.  R.  E.  Dodge,  of  Columbia  Uni¬ 
versity  ;  Prof.  E.  M.  Lehnerts,  of  the  State  Normal  School,  Winona,  Minnesota ; 
and  Dr.  J.  P.  Goode,  of  the  University  of  Pennsylvania;  the  two  former  having 
been  editors  of  the  parent  magazines.  Judging  from  the  prospectus  which  has 
been  issued,  the  new  journal  promises  to  take  a  high  standing  among  kindred 
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undertakings.  Besides  original  articles,  illustrated  with  naaps  and  pictures,  it  will 
include  notes  on  current  geographical  progress,  communicated  by  associate  editors ; 
reports  on  current  literature,  and  on  the  impedimenta  of  geographical  teaching ;  a 
department  of  questions  and  answers,  furnishing  teachers  with  an  opportunity  of 
having  their  difficulties  solved ;  as  well  as  items  of  personal  interest  respecting 
geographical  workers.  The  Journal  will  be  issued  monthly  (July  and  August 
excepted)  at  the  low  charge  of  81.50  per  year,  and  will  be  published  at  Boston  by 
the  J.  L.  Hammett  Company. 

United  States  Board  on  Geographic  Names. — In  the  second  report  of  the 
United  States  Board  on  geographic  names,  of  which  a  limited  number  of  copies 
was  issued  in  1900,  but  of  which  a  further  issue  for  more  general  distribution  was 
made  in  March  last,  the  whole  of  the  decisions  of  the  Board  up  to  date,  referring 
to  some  four  thousand  names,  have  been  made  public.  The  greater  number  of  the 
names  are  those  of  places  in  the  United  States,  but  a  certain  number  of  foreign 
names  have  also  been  dealt  with,  decisions  having  been  given  in  all  cases  of 
disputed  nomenclature  specially  brought  to  the  notice  of  the  board.  To  the  former 
class  the  R.G.S.  system,  though  adopted  in  the  case  of  foreign  names,  does  not 
apply,  regard  being  paid  chiefly  to  local  usage.  Thus  we  find  Cbilkoot,  not  Chilkut, 
as  the  adopted  form.  Other  principles  followed,  in  accordance  with  which  a 
departure  from  local  usage  is  sometimes  made,  are,  the  use  of  the  forms  “  burg,” 
“  boro,”  and  “  center  ”  (for  burgh,  borough,  and  centre),  the  discontinuance  of 
hyphen.c,  the  combination  of  two  or  more  words  into  one  name  where  practicable, 
(as  in  “  Eldorado  ”),  and  the  dropping  of  “  city  ”  and  “  town  ”  as  parts  of  names. 
In  Russian  names  the  termination  “of  ”  is  adopted,  not  “ov”  or  “off.”  The 
following  are  some  of  the  forms  and  spellings  adopted  in  the  case  of  foreign  names : 
Fujiyama  (not  Fushiyama),  Krakow  (not  Cracow  or  Krakau),  Lassa  (not  Lhassa), 
Magellan  (strait  of),  Malakka  (not  Malacca),  Pechili  (not  Chihli),  Pekin  (not 
Peking),  Tchad  (not  Chad),  Tuamotu  (not  Paumotu),  Yapura  (not  Japura).  It  is 
not  quite  clear  why  the  French  form  Tchad  is  retained,  but,  apart  from  this,  most 
of  the  decisions  appear  sensible. 
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The  Marquis  of  Dufferin  and  Ava. 

By  the  death  of  Lord  Dufl'erin,  which  occurred  on  February  12,  the  Royal  Geo¬ 
graphical  Society  loses  one  of  the  most  distinguished  of  its  Fellows.  The  only  son 
of  the  fourth  Baron  Dufferin  and  his  wife — a  granddaughter  of  Sheridan,  the  famous 
dramatist,  Frederick  Temple  Hamilton-Temple-Blackwood  was  born  in  182(1,  and 
succeeded  to  the  title  in  1841.  He  was  educated  at  Eton  and  Oxford,  and  after 
serving  as  one  of  the  lords-in-waiting  at  court,  accompanied  Lord  John  Russell  to 
Vienna  in  1855,  when  the  latter  tried  to  arrange  terms  of  peace  with  Russia  for  the 
conclusion  of  the  Crimean  War.  In  1860  he  went  out  to  the  near  East  as  British 
Commissioner  to  inquire,  in  conjunction  with  the  representatives  of  the  other 
European  Powers,  into  the  Syrian  massacres,  and  subsequently  held  various  offices 
of  State  at  home,  till,  in  1872,  he  was  appointed  Governor-General  of  Canada.  This 
post  he  held  for  six  years,  returning  home  in  1878,  only  to  be  appointed  almost 
immediately  British  Ambassador  at  St.  Petersburg,  whence  be  was  transferred  two 
years  later  to  Constantinople,  to  conduct  the  delicate  negotiations  with  the  Porte 
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which  arose  out  of  the  troubles  in  Egypt.  On  the  suppression  of  the  revolt  under 
Arabi  Pasha,  he  proceeded  to  Cairo,  and,  having  effected  a  settlement  there,  was 
appointed  Viceroy  of  India  in  1884.  Four  years  later  he  returned  to  Europe  to 
become  British  Ambassador  at  Rome,  and  from  1881  to  1896  occupied  a  similar 
position  at  Paris. 

Primarily,  of  course,  Lord  Dufferin  was  a  great  statesman  and  diplomatist,  filling 
the  various  important  offices  to  which  he  was  appointed  with  marked  distinction, 
and  receiving  numerous  honours  for  his  valuable  services  to  the  empire.  But  his 
many-sided  character  enabled  him  to  appreciate  and  sympathize  with  every  move¬ 
ment  which  tended  to  the  advancement  of  human  knowledge,  and  he  took  a  warm 
interest  in  the  work  of  exploration  and  geographical  science.  The  brief  record  of 
his  public  career  given  above  shows  that  he  was  one  of  the  most  widely  travelled  of 
men ;  and  whilst  in  Canada  and  India  he  was  no  mere  fixture  at  Ottawa  and 
Calcutta,  but  was  constantly  undertaking  extensive  journeys  with  the  object  of 
making  himself  thoroughly  acquainted  with  the  countries  in  which  he  was  the 
representative  of  the  Crown.  He  was  the  anthor  of  a  charming  hook  of  travel 
entitled  *  Letters  from  High  Latitudes,’  in  which  he  recorded  his  experiences  on  a 
yachting  cruise  to  Iceland  in  1856.  In  1857  he  became  a  Fellow  of  the  Royal 
Geographical  Society,  of  which  he  was  elected  President  in  1878.  His  speedy 
appointment  to  the  ambassadorship  at  St.  Petersburg  after  his  return  from  Canada, 
compelled  him  to  resign  this  office  before  he  had  fully  entered  upon  its  duties,  but 
he  greatly  appreciated  his  election  to  the  presidency.  As  he  himself  said  at  the 
first  of  the  two  evening  meetings  at  which  alone  he  was  able  to  preside,  “  Although 
I  have  no  claim  whatever  to  be  regarded  as  a  scientific  geographer,  at  all  events 
there  is  one  respect  in  which  I  can  conscientiously  consider  myself  the  equal  of 
any  of  those  who  have  preceded  me,  and  that  is  in  a  sincere  and  enthusiastic  desire 
to  promote  geographical  research,  in  a  profound  conviction  of  the  utility  of  the 
functions  discharged  by  this  Society,  and  in  a  respectful  and  affectionate  sympathy 
with  those  brave  and  gallant  men  who  year  by  year  are  sent  forth  under  our 
auspices.” 
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The  Hydrography  of  the  Sobat  Region 

Ok  my  return  to  England,  I  had  the  honour  to  write  a  paper  for  the  Royal 
Geographical  Society  on  my  surveys  in  the  Sobat  region,  giving  some  description 
of  our  travels,  the  geographical  features  of  the  country,  and  the  people  met  with. 
I  then  expressed  it  as  my  opinion  that  a  certain  river  the  late  Captain  Wellby  crossed, 
at  about  lat.  N.  7°  50',  which  he  described  as  “  :>0  yards  broad,  from  8  to  10  feet  deep, 
flowing  about  3  miles  an  hour,  and  infested  with  alligators,”  was  the  Gelo,  which 
we  had  followed.  This  paper  apj)eared  in  the  Geographical  Journal  of  May,  1901. 
Since  my  return  to  England  recently  from  my  subsequent  expedition — to  Lake 
Rudolf  and  British  East  Africa  from  the  Soudan — I  see  by  the  September  number 
of  the  Journal  that  my  identifications  have  led  to  a  certain  amount  of  controversy 
on  the  jjart  of  Herr  Brix  Forster  in  Globut,  I  had  ventured  to  suggest  that  the 
Ruzi  I.  of  Captain  Wellby  was  the  Akobo,  as  no  other  stream  could  possibly  be 
identified  with  it  in  these  regions.  Herr  Forster  asks,  “  How  can  the  Ruzi  of 
Wellby,  which  flows  generally  from  south  to  north,  be  the  Akobo,  which,  as 
originally  explored  by  Bottego,  was  found  to  have  a  course  from  south-east  to 
north-west  ?  ”  It  may  be  remembered  that  we  had  only  followed  the  Akobo  for 
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two  days  before  reaching  its  junction  with  the  Pibor,  and  from  what  I  saw  of  the 
river  systems  of  that  region  I  felt  convinced  that  the  Ruzi  which  Wellby  described 
as  joining  the  river  above  mentioned,  “  30  yards  broad,”  etc.,  really  did  nothing 
of  the  sort,  but  flowed  by  an  independent  course  into  the  Pibor.  My  late  expedi¬ 
tion  has  fully  justified  that  opinion,  and  there  is  absolutely  no  doubt  that  the 
two  rivers  do  not  meet,  but  flow  independently  into  the  Pibor— the  Akobo  at 
laL  N,  7°  47'  41''-4  and  the  Gelo  at  lat  N.  8°  8'  45”  (about ;  I  was  unable  to  get 
observations  at  the  actual  junction).  We  followed  the  Akobo  recently  from  the 
Pibor  junction  generally  in  a  south-easterly  direction  to  lat.  N.  6*  44'  8",  where 
we  left  it  to  strike  south.  Wellby  came  upon  a  large  river  at  about  this  latitude — 
N.  6°  40'  I  think  he  gave  as  the  approximate  position — which  he  imagined  was 
his  Ruzi  I.,  of  which  he  had  seen  nothing  for  many  days.  It  in  reality  was  the 
Akobo  or  Juba  of  Bhttego,  and  was  the  same  stream  as  the  one  we  had  marcheil 
south  to  from  the  Oelo  the  previous  year.  I  venture  to  state  that  his  original 
Ruzi  I.,  which  he  last  saw  south  of  the  5th  degree  north  latitude,  turning  off  east — 
if  it  does  not  get  lost  in  the  plains  altogether — finds  its  way  to  Lake  Rudolf  at 
times  of  exceptional  flood,  after  heavy  rains.  It  certainly  never  flows  continuously 
north  as  shown  on  his  map,  for  to  do  so  it  would  have  to  penetrate  mountain 
ranges  which  drain  south.  That,  I  think,  may  be  regarded  with  considerable 
confidence  as  being  its  real  fate. 

Now  for  Ruzi  IL  'I'his  stream  was  first  met  with  by  Wellby,  he  said,  about 
lat.  N.  5°  30',  where  it  was  flowing  west  over  an  o|)en  plain,  with  nothing  to 
indicate  its  course.  That  same  stream  was  met  both  by  Dr.  Donaldson  Smith 
and  myself  subsequently,  and  I  entirely  agree  with  the  latter  that  it  does  not 
turn  north  as  shown  by  Wellby.  To  do  so  it  would  have  to  run  uphill  for 
some  20  or  30  miles  before  it  could  obtain  the  benefit  of  a  down-grade  again  1 
— according  to  my  barometric  readings.  My  own  impression  is— and  I  think 
probably  Dr.  Donaldson  Smith  will  support  me — that  that  stream  continues 
west,  until  it  finally  becomes  absorbed  by  the  inhospitable  plains  which  it  enters. 
However,  further  north  Wellby  came  upon  another  stream,  which  he  imagined 
to  be  Ruzi  II.  again  after  it  had  swung  from  west  to  north  away  out  over 
the  plains.  I  am  inclined  to  think  that,  in  reality,  he  had  got  on  to  the  stream 
that  drains  the  escarpment  to  the  east,  the  tributaries  from  which  flow  into 
the  plain  in  a  westerly  direction,  and  then  swing  north  at  this  i^unt — favoured 
by  the  now  northerly  fall  in  the  ground  towards  the  Akobo.  He  never  saw  that 
river  again  until  after  reaching  the  Akobo  (which  I  have  previously  mentioned 
he  thought  was  possibly  his  original  Ruzi  I.).  After  proceeding  some  way  up  the 
Akobo,  he  found  two  rivers  flowing  almost  parallel  to  each  other  and  only  a  few 
miles  apart.  He  crossed  the  more  westerly  one  twice  in  his  journey  north,  and 
then  formed  an  opinion  that  the  two  joined  after  he  had  finally  crossed  the  easterly 
one,  or  the  Akobo.  Now,  I  went  to  much  trouble  in  attempting  to  identify  his 
Ruzi  II.  thereabouts;  his  Ruzi  I.  here  may  be  accepted  as  being  the  Akobo 
beyond  all  shadow  of  doubt,  to  my  mind.  We  came  across  a  swampy  stream, 
known  to  the  Anuaks  as  the  Oboth,  which  is  possibly — it  is  quite  impossible  to 
say  for  certain — joined  by  the  stream  met  with  by  Wellby  north  of  5®  30'  before 
reaching  the  Akobo.  The  Oboth,  the  Anuaks  told  us,  branches  off  from  the 
Akobo,  is  joined  by  another  stream  from  the  south,  and  the  two  then  flow  north 
close  to  the  Akobo  for  a  time,  before  swinging  west  towards  the  Pibor.  This  agreed 
with  my  idea  of  the  river  system,  as  by  our  journey  up  the  Akobo  it  was  evident 
that  that  river  was  not  joined  by  any  other  on  the  left  bank,  of  the  importance 
of  Wellby’s  Ruzi  II.  The  Ruzi  I.,  therefore,  is  never  joined  by  the  Ruzi  II.  of 
Wellby,  and  there  is  no“  combined  Ruzis”  to  join  the  river  ”  30  yards  broad,”  etc. ; 
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for  I  have  already  shown  that  the  Akobo  and  Qelo  6ow  by  independent  courses  into 
the  Pibor.  My  identification  of  Wellby’s  river,  which  he  described  as  “  30  yards 
broad,”  etc.,  with  the  Gelo  is  questioned  on  the  plea  of  the  great  discrepancy  in 
latitude.  Wellby  met  that  stream,  he  said,  at  lat.  N.  7°  50'.  Now,  what  are  the 
various  latitudes  I  obtained  when  following  the  Gelo  ? 

(1)  Camp  8/5/00.  N.  7°  50'  42". 

(2)  Camp  11/5/00.  N,  7°  52'  36"'6,  near  wliere  we  left  the  Gelo  to  march  to 
the  Akobo  ;  and  Patok  village,  where  the  Gelo  was  first  struck  from  the  Baro, 
was  N.  7°  44'  5". 

From  the  above  it  will  be  observed  that  the  discrepancy  is  not  so  great  as  the 
N.  6°  40'  of  Wellby  for  his  Buzi  I. — the  Akobo  in  reality — where  he  first  met  the 
latter.  I  am  still  of  unshakable  opinion  that  the  Gelo  and  Wellby’s  river  "  30 
yards  broad,”  etc.,  are  one  and  the  same  stream,  and  that  he  followed  the  latter  in 
a  north-westerly  direction  to  the  Pibor,  which  is  shown  in  his  map  as  having  been 
reached  somewhat  to  the  north  of  the  8th  degree  of  latitude.  The  question  of  longi¬ 
tudes  need  not  be  entered  into ;  we  are  considerably  at  variance  on  that  point.  I 
have  gone  rather  in  detail  into  the  question  of  the  Ruzis,  as  the  Egyptian  authorities 
have  been  much  puzzled,  and  Colonel  Talbot’s  first  question  almost  on  our  return  was, 
“  What  about  Wellby’s  Ruzi  ?”  I  have  worried  the  matter  out  to  the  best  of  my 
ability,  and  I  think  the  grounds  I  have  given  are  reasonable  ones.  It  must  be 
remembered  that  in  those  level  grassy  plains  over  which  rivers  take  the  most 
erratic  and  unlooked-for  courses,  Wellby’s  reasoning  could  very  easily  be  at  fault, 
as  one  sees  comparatively  so  little  of  the  actual  courses  of  the  streams.  I  perhaps 
had  better  opportunities,  but  some  of  my  surmises  may  he  incorrect  regarding 
streams  not  actually  followed.  With  regard  to  the  Akobo  and  Gelo  I  have  no 
doubt. 

II.  U.  Austin,  Major  and  Captain  R.E. 


The  Belgian  Antarctic  Expedition. 

'riiEBK  are  some  historical  mistakes  in  M.  Ar^towski’s  lecture  on  the  Belgian 
Antarctic  Exitedition  {Geographical  Journal,  October,  I'JOl). 

The  writer  says  (p.  355)  that  Captain  de  Gerlache’s  scheme  was  to  undertake  o 
voyage  of  adventure,  and  that  it  was  one  of  the  members  of  the  council  of  the 
Royal  Geographical  Society  (Brussels)  who  suggested  to  him  the  plan  of  a  scientific 
expedition — “an  idea,”  writes  M.  Arctowski,  “which  made  its  way  in  the  course 
of  time.” 

I  knew  de  Gerlacbe  long  before  M.  Ar9towski  or  any  other  of  the  staff  of  the 
expedition  became  acquainted  with  him,  and  as  I  was  one  of  the  first  to  whom 
he  expressed  his  ideas  on  the  subject,  I  am  in  a  position  to  a-scertain  that  from  the 
very  beginning  it  was  the  captain’s  mind  to  undertake  a  scientific  expedition.  He 
expressly  and  reiieatedly  insisted  upon  this  point — saying,  for  instance,  in  his  note 
to  the  Royal  Geographical  Society  (Brussels)  that  the  exiiedition,  not  being  a 
purely  geographical  one,  but  having  for  its  object  the  study  of  scientific  problems  in 
the  unexplored  area  of  the  antarctic  seas,  was  bound  to  bring  a  rich  harvest  of 
results.  This,  I  believe,  has  proved  to  be  the  case. 

M.  Arctowski  also  complains  (p.  357)  about  the  lack  of  any  written  contract 
between  the  staff  and  the  leader  of  the  expedition.  But  this,  I  remember,  was 
agreed  between  all  of  them,  and  it  certainly  proved  to  be  mostly  to  the  benefit  of 
de  Gerlache’s  companions,  who  were  free  to  publish  anything  on  the  expedition  and 
its  results  without  obstruction  whatever. 
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I  also  wonder  why, Ton  the  chart  annexed  to  M.  Arctowski’s  paper  (read  in 
June,  1901),  the  strait  which  was  discovered  and  surveyed  by  the  commander  and 
staff  of  the  expedition]  should  be  named  "  Belgica  strait,”  while  it  was  in  March, 
1900,  that,  after  ;the]  suggestion  of  de  Gerlache’s  companions  themselves,  and  in 
recognition  of  his  services  to  science,  his  own  name  was  given  to  the  strait. 

My  friend  certainly  deserved  this  mark  of  gratitude,  for  if  the  results  of  the 
expedition  show  that  every  one  on  board  did  his  duty,  there  would  certainly  never 
have  been  a  Belgian  Antarctic  Expedition  without  de  Gerlache’s  continuous  exertions 
from  the  time  he  made  his  project  public,  to  the  dejmrture  (three  years  later) ;  and 
the  results  of  the  expedition  could  not  possibly  have  been  collected  without  the 
commander's  aid  and  good-will,  and  without  a  great  deal  of  nautical  skill  on  his 
part. 

Paui.  Pelseneek,  D.Sc. 

Corretp.  Member  of  the  Belgian  Academy  of  ikience. 


With  Dr.  Pelseneer,  I  share  the  opinion  of  everybody  that  the  Belgian  Antarctic 
Expedition  was  the  work  of  Commandant  de  Gerlache.  I  know  what  difficulties 
he  had  to  surmount,  and  with  what  perseverance  he  overcame  them,  and  certainly 
all  the  honour  of  the  success  of  the  enterprise  is  due  to  him — and  to  his  excellent 
captain,  Mr.  Lecointe. 

I  do  not  admit  the  “  historical  mistakes  ”  which  Dr.  Pelseneer  supposes  me  to 
have  made  in(my;  lecture  of  June  24,  1901. 

As  a  matter  of  fact,  the  first  recorded  document  of  the  expedition  is  a  memoir 
(in  the  form  of  an  autographical  reprint)  entitled  “  Projet  d’organisation  d’une 
expedition  beige  pour  I’exploration  de  I’Ocean  Antarctique”  [by  de  Gerlache], 
presented,  October  5,  1894,  to  the  Council  of  the  Royal  Belgian  Geographical 
Society  by  the  secretary,  M.  Du  Fief,  who  had  been  acquainted  with  the  project  of 
de  Gerlache,  and  had  even  discussed  the  question  with  him  for  some  time.  It  was 
after  a* favourable  report  on  this  memoire  by  MM.  Leclercq,  Pavoux,  and  Goblet 
d’Alviella,  that  the  Geographical  Society  of  Brussels  accorded  its  patronage  to  the 
project,  in  the  commencement  of  November,  1894. 

In  this  memoir,  which  can  be  consulted  at  the  Society,  there  is  an  historical 
account  of  antarctic  expeditions,  and  mention  is  made  of  the  projects  of  Biron 
Nordenskibld,  Dr.  Neumayer,  and  Sir  John  Murray.  On  the  last  page  one  finds — 
this  page  is  lull  of  scratebed-out  words,  and  has  many  corrections  tacked  on — a  pro¬ 
gramme  of  scientific  researches  to  be  undertaken,  an>l,  on  the  i)age  before,  mention 
is  made  of  certain  collaborateurs  from  the  Observatory.  In  the  Mouvement 
Geographinue.  of  November  25,  1894,  we  read  that  “Un  groupe  de  jeunes 
savants  beiges,  appartenaut  au  monde  de  la  marine,  des  sciences  naturclles,  astro- 
nomiques  et  metdorologiques,  et  attaches  4  plusieurs  de  nos  grands  etablissements 
ou  services  publics,  s’occupent  de  mettre  sur  pied  une  exj)editiou  .  .  .”  And  a  few 
months  later,  in  an  article  published  in  La  Reforme  (March  17,  1895),  we  learn 
the  names  of  these  gentlemen:  Lameere,  Massart,  Prinz,  Vincent,  Struubant.  The 
names  of  these  first  collaborators  are  quite  sufficient  to  show  that  the  “  plan  of  a 
scientific  expedition  ”  grew  out  of  a  certain  milieu  favourable  to  the  development 
of  such  ideas.  In  consequence,  I  maintain — until  proved  of  to  the  contrary — that 
“  the  plan  of  a  scientific  voyage  was  suggested  to  M.  de  Gerlache.” 

As  the  first  documents  are  not  sufficiently  numerous,  there  can  always  remain 
a  difference  of  opinion,  and  I  think  that  I  am  not  the  only  one  who  does  not  share 
that  of  Dr.  Pelseneer.  Besides,  during  the  voyage  of  the  Belgica,  Commandant  de 
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Gerlache  often  came  back  to  his  first  idea — the  south  pole — towards  which  his 
courageous,  persevering  and  daring  spirit  still  led  him.  I  was,  and  I  am  still,  of 
the  opinion  that  this  fixed  idea — farthest  south — is  not  compatible  with  that  of  an 
expedition  of  scientific  exploration. 

But  why  does  Dr.  Pelseneer  take  exception  to  the  fact  that  a  seaman  should 
imagine  a  voyage  of  discovery  (which  is  most  natural)  rather  than  one  of  science? 

Secondly,  I  must  draw  the  attention  of  Dr.  Pelseneer  to  the  fact  that  it  is  not 
only  now,  but  also  before  the  departure  of  the  Belgica  from  Antwerp,  and  during 
the  voyage,  that  I  “  complained  ”  of  the  lack  of  any  written  contract,  written  in¬ 
structions,  and  defined  programme  for  the  voyage.  Consequently,  it  would  be  “  a 
historical  mistake  ”  to  state  that  a  ‘‘  lack  of  written  contract  was  agreed  between 
all  ”  of  us. 

Lastly,  the  chart  inserted  in  my  paper  is  a  copy  of  Captain  Lecointe’s  map 
published  in  the  Bulletin  of  the  Geographical  Society  of  Brussels  (January,  1900), 
which  is,  until  now,  the  only  official  record  of  the  cartographical  work  of  the 
Expedition.  The  Admiralty  has  already  taken  into  consideration  this  cliart,  so 
that  the  name  of  “  Belgica  strait”  was  printed  in  August,  1900,  and  March,  1901, 
on  the  map  [1113] :  South  Shetland  and  South  Orkney.  Farther,  it  is  to  be 
regretted  that  the  Belgica  Commission  has  not  officially  communicated  the  decision 
of  changing  the  name  of  the  strait  to  the  different  geographical  institutions  and 
societies,  a  decision  which  is  contrary  to  that  of  the  Seventh  International  Con¬ 
gress  for  the  “  Rules  for  Geographical  Nomenclature,”  but  which,  I  hop?,  would  be 
accepted  by  the  Admiralty  and  all  geograpliers,  if  it  were  officially  known. 

Henkyk  Arctowski, 

Of  the  Scientific  Staff  of  the  Expedition. 


WaldseemuUer's  “  Solidom.” 

59,  Drakeiield  Road,  Upper  Tooting,  S.W.,  Feb.  4,  1902. 
With  reference  to  the  interpretation  of  the  word  solidum  in  the  title  of  the 
*  Cosmographise  Introductio  ’  of  W aidseemiiller  referred  to  in  the  interesting 
article  in  this  month’s  number  of  the  Juurual  on  The  First  Map  containing  the 
Name  America,”  it  may  be  worth  while  to  point  out  that  Egli,  in  his  ‘  Nomina 
Geographica  ’  (2nd  edit.),  under  the  entry  America,  s[)eaks  of  a  globe  as  the  work 
to  which  this  ‘  Introductio  ’  was  to  serve  as  a  companion,  and  adds  that  a  copy  (?) 
of  the  segments  of  this  globe,  [>erbaps  a  unique  specimen,  is  to  be  found  in  the 
collection  of  Gen.  Steinhauser  in  Vienna.  I  have  ventured  to  treat  Egli’s  ”  Ex.  der 
Segmente  ”  as  equivalent  to  “  Exemplar  der  Segmente.”  Dr.  Egli  had  the  bad 
habit  of  sometimes  using  abbreviations  without  explaining  them.  Possibly  an 
inquiry  addressed  to  Gen.  Steinhauser  might  clear  up  this  matter. 

Geo.  G.  Chisholm. 


Glaciation. 

”  Glaciation  ”  (Journal,  p.  192)  is  a  term  already  appropriated  by  geologists 
to  express  the  effect  on  the  surface  of  the  Earth  of  ice.  Lately  it  has  been 
frequently  used  to  express  the  amount  of  surface  covered  by  ice.  Ought  not 
some  definite  decision  as  to  which  sense  is  to  prevail  be  come  to  in  order  to 
prevent  ambiguity  ? 


D.  W.  F. 
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MEETINGS  OF  THE  ROYAL  GEOGRAPHICAL  SOCIETY, 
SESSION  1901-1902. 

Fifth  Ordinary  Meeting,  January  27,  1902. — Sir  T.  H.  Holdich,  r.k., 
K.c.i.K.,  C.B.,  Vice-President,  in  the  Chair. 

Elections. — John  Aungier ;  ir.  Ileywood  Brettell ;  John  Sadler  Curgenven, 
M.R.C.S.,  L.B.C.P. ;  Major  Ridtard  Craroshay  ;  Lionel  Rayne  Foot ;  Major-Gen. 
Sir  Alfred  Oaselee,  G.C.I.E.,  K.C.R. ;  John  Valcott  Gaskin;  Harold  F.  Hall; 
Commr.  Arthur  Russell  Ilulhert.  R.X.;  William  llesketh  Lever;  Lieut.  Percy 
Calvert  Lord,  R.E.;  Captain  John  Talbot  Lntley,  Imperial  Yeomanry ;  Hugh 
Macdonald,  M.B.;  Lieut.-Col.  C.  Martyr,  D.S.O.;  Sir  Guilford  Lindsey  Moles- 
worth,  K.C.I.E. ;  Herbert  Barrow  Montefiore  ;  John  J.  Xicholl ;  Frederick  Phillips 
Percival ;  William  Blackstone  Rennell ;  Captain  Rokeby- Robinson,  D.A.A.G. 
Head- Quarters  Staff;  T.  Featherstone  Smith  ;  Eduxird  Thomas  Scammell,  F.S.A.; 
Major  B.  M.  Skinner,  R.A.  Med.  Corps.;  Herbert  Buston  Sykes,  B.A.;  W.  A. 
Taylor,  M.A.,  F.R.S.E. ;  Lewis  Xorman  Tl  ay. 

The  Falser  read  was : — 

“  The  Formation  of  the  Maldives.”  By  J.  Stanley  Gardiner,  m.a. 


Afternoon  Technical  Meeting,  Wednesday,  January  29,  at  4  p.m. — General 
Sir  H.  W.  Norman,  g.c.b.,  g.c.m.g.,  c.i.t:.,  in  the  Chair. 

The  Paper  read  was  : — 

“  The  Artesian  Water-Supply  of  Queensland  from  a  Geographical  Standpoint.” 
By  W.  Gibbons  Cox,  c.e. 


Sixth  Ordinary  Meeting,  February  10,  1902. — G.  S.  Mackenzie,  Esq., 
C.B.,  Vice-President,  in  the  Chair. 

Elections. — Byron  Brenan,  C.M.G.;  Sir  Euan  Cameron,  K.C.M.G. ;  Walter 
Maximilian  De  Zoete ;  Lieut.  Arthur  J.  G.  Harrpreaves,  Somerset  L.I.;  Havid  Q. 
Henri'jues;  Frederick  Lambert ;  Allan  Gordon  McArthur ;  John  Thomas  Meurns, 
M.D.;  Lieut.  Henry  du  Hois  O'Xeill,  Gth  Batt.  King's  African  Rifles ;  Reginald 
Albert  Priestley ;  E.  Aubrey  Thomas;  Earle  Wellington  Jenke  Trevor;  Rev.  Max¬ 
well  Frederick  Webb;  Arthur  Oliver  Wider,  Topographical  Surveys  Staff,  Hept. 
of  Interior,  Canada. 

The  Paper  read  was : — 

“  The  Ancient  Kingdom  of  Kongo.”  By  the  Rev.  Thomas  Lewis. 
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Additioni  to  the  Library. 

By  EDWARD  HEAWOOD,  M.A.,  Librarian,  R.a.8. 

Thb  following  abbreviations  of  nonns  and  the  adjectives  derived  from  them  are 
employed  to  indicate  the  sonree  of  articles  from  other  publications.  Oeog^phiOHl 
names  are  in  each  case  written  in  full : — 
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A.  =  Academy,  Aoademie,  Akademie. 
Abb.  =  Abbandlnngen. 

Ann.  =  Annali,  Annales,  Annalen. 

B.  =  Bnlletin,  Bollettino,  Boletim. 

Oom.  =  Commerce. 

0.  Bd.  =  Gomptes  Bendae. 

Erdk.  =  Erdknnde. 

G.  s  Gtoograpby,  Geograpbie,  Geogialla. 
Get.  =  Geaellschaft. 

I.  =  Institate,  Institation. 

Il  s  lireetiya. 

J.  =  Joomal. 

k.  n.  k.  =  kaiaerlicb  and  koniglich. 

M.  =  Mitteilnngen. 


Mag.  =  Magazine. 

Mem.  =  Memoini,  M^moirea. 

Met.  =  Meteorological. 

P.  =  Proceedings. 

B.  =  Boyal. 

BeT.  =  ^view,  Bevne. 

8.  =  Society,  S^i^t^,  Selskab. 

Bitzb.  =  Sitzungabericht. 

T.  :r  Transactiona. 

V.  =  Verein. 

Verb.  =  Verbandlangen. 

W.  =  Wiaaenachaft,  and  componnda. 
Z.  =  Zeitacbrift 

Zap.  =  ZapiakL 


On  account  of  tbe  ambiguity  of  tbe  worda  octavo,  auarto,  etc.,  the  size  of  books  in 
the  liat  below  is  denoted  by  the  length  and  breadth  of  tne  corer  in  inches  to  the  nearest 
half-inch.  The  size  of  the  Journal  is  10  x  61. 

A  ssleetion  of  the  works  in  this  list  will  bs  noticed  elsewhere  in  the  **  Journal.’* 


EUROPE. 

Alps.  *  Coolidge. 

W.  A.  IJ.  Coolidge.  La  Catena  della  Levanna  (Alpi  Graie  Central!).  (Katratto 
dal  Bollettino  del  Club  Alpino  llalvino,  Tol.  xxsiv.,  1901,  n.  67,  pp.  1-44.) 
Illuetrations.  Pretented  by  the  Author. 

Alps.  Penck  and  Brdokner. 

Oie  Alpen  im  Eiazeitalter.  Von  Dr.  Albreclit  Penck  und  Dr.  Kduard  liriickner. 
Lieferung  i.  Leipzig:  C.  II.  Tauchnitz,  1901.  Size  lOJ  x  "1,  PP-  112.  lUus- 
trationi. 

Alps — Mont  laersn.  Coolidge. 

W.  A.  B.  Coolidge,  La  Legende  du  Mont  laeran.  Etude  d’histoire  topographique. 
(Eztrait  dc  IWnnuaire  du  Club  Alpin  Franqais.  27'  volume,  1900.  pp.  1-63.) 
Mapt  iind  Wuetrationt.  Pretented  by  the  AtUhor. 

Alps — Morphology.  Penek. 

I’erk.  Sitbenlen  Internat.  G.  Kongrettet.  1899,  2  (1901):  232-240. 

Die  Uebertiefung  der  Alpen-Thaler.  You  Prof.  Dr.  Albrecht  Penck. 

Austria.  Si7f6.  A.IT.  IFi'en  109  (Ah. /.)  (1900) :  527-651.  Mazelle. 

Mittheilungen  der  Erdbebeu-Commission  der  Kaiserlichen  Akademie  der  Wissen- 
schaften  in  Wien.  XIX.  Die  t'aglicbe  pcriodiscbe  Schwankung  des  Slrdbodens 
nach  den  Aufzeichnungeu  eines  dreifachen  llorizontalpendcls  zu  Triest.  Von 
Eduard  Mazelle.  IFtl/i  Plan  and  Diagramt. 

Anstris — Bohemia.  GlobutW  (1901):  345-356.  Zemmrieh. 

Das  dcutsche  Sprachgebiet  in  Sud-  und  Ostbobmen.  Von  Dr.  J.  Zemmrieh.  Mapt. 

A  continuation  of  the  study  referred  to  in  the  Journal  for  November,  1900 
(vol.  xvi.  p.  553). 

Austria— Bosnia.  Globut  81  (1902) :  37-39.  Katzer. 

Die  eheiualige  Vergletscherung  der  Vratnica  planina  in  Bosnien.  Von  Dr. 
Frietlrich  Katzer. 

Aostria — Bosnia  and  Herzegovina.  P.N.if.G.  (fAnrers  25  (1901):  277-290.  Xdscak. 

La  Bosnie  et  ITIerze'govine.  Par  le  Dr.  Jean  Koscak. 

Austria — Hungary — Canals.  G.Z.  7(1901):  545-573.  Sieger. 

Kanale  und  Kanulprojekte  in  Osterreich-Ung^rn.  Von  Prof.  Dr.  R.  Sieger. 

Austria — Tirol.  Globas  80  (1901):  356-358.  Jaeger. 

Das  Bozener  Lund.  Eine  erdgeschichtliche  Betrachtung.  Von  Julius  Jaeger. 
Balkan  Peninsula — Montenegro.  B.S.G.  Italiana  2  {lOOl):  945-950.  Baldacci. 

Un’  escursione  archeologica  del  dott.  Roberto  I'aribeni  nel  Montenegro,  nota 
del  dott.  A.  Baldacci. 

Central  Europe— Flora.  Schulz. 

Die  Verbreilung  der  Halophilen  Phanerogamen  in  Mitteleuropa  nordlich  der 
.Vlpeu.  Von  Dr.  August  Bchulz.  (Forschungen  zur  deutschen  Landes-  und 
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Volksknnde  .  .  .  hcraasgegebeii  voa  Dr.  A.  Kirchhoff.  XIII.  Band.  Heft  4.) 
Stnttgart :  J.  Engelhorn,  1901.  Size  9.)  X  6^,  pp.  271-360. 

Eastern  Europe — Monntain  Structure.  Philippson. 

Vtrh.  Siehenten  Internal.  G.  Kongre»$e»,  1899,  2  (1901) :  181-191. 

Der  Oebirgebiu  der  A^ia  and  seine  allgemeineren  Beziehnngen.  Yon  Prof.  Dr. 

A.  Philippson. 

Europe — Censuses.  Ber.  franfowe  28  (1901):  654-667, 724-731.  Cilvanet. 

Lea  Becensements  de  Population.  Par  C.  Cilvanet. 

Europe— Geodesy.  - 

Publicationen  fur  die  Internationale  Erdmessung.  Die  Astronomisch-Geodati- 
scben  Arbeiten  des  K.  und  K.  Militar-Oeographischen  Institutes  in  Wien.  XVII. 
Band.  Astronomische  .\rbciten.  6.  Polhdhen  und  Azininth-Messungen  auf  den 
stationen  Bernstein,  Brno,  ('ebon.  Peony,  Sadsku.  Studeny  Vreh.  Tillenberg, 
Velis  (nur  Polhohe),  Vysoka  un<i  Zbdn.  Herausgegeben  vom  K.  und  K.  Militar- 
Geographiseben  Institute.  Wien,  1901.  Size  12  x  9J,  pp.  x.  and  206.  Freeented 
hy  the  Inetitnte. 

Europe — Historical.  B.S.G.  Itnliann  2  (1901) :  976-995.  Oarofalo. 

Sulla  geogratia  delle  Galliie  sotto  Plnipero  Romano.  Nota  del  Prof.  Francesco 
P.  Garofalo. 

Europe — fiistorical  Geography.  O  Imtituto  48  (1901) :  530-536,  819-827.  Garofalo. 
Studi  di  Geografia  Greca.  Pelo  Prof.  F.  P.  Garofalo. 

Discusses  the  geographical  knowledge  of  the  Iberian  peninsula  possessed  by 
Hecatasns  of  Miletus  and  Timseus. 

Europe — Hydrography.  Pottersson. 

Verh.  Siebeaten  Internal.  G.  Kongrettee,  1899,  2  (1901)  :  334-342. 

Ueber  systematische  hydrographisch-biologische  Erforschung  der  Meere,  Binnen- 
meere,  und  tieferen  Seen  Enropas.  Von  Prof.  O  Pettersson.  With  Plate. 

Europe —Political.  B.S.G.  Rochefort  23  (1901)’.  238-243.  - 

Un  condominium  dans  I'Europe  Gentrale :  Moresnet.  With  Map. 

On  a  wedge  of  neutral  territory,  some  3  miles  long,  between  Belgium  and  Germany 
just  south  of  the  Dutch  frontier. 

France.  Maillet  and  others. 

Be'sume'  des  Observations  Centralisees  par  le  Service  Hydrometrique  du  Bassin  de 
la  Seine  pendant  I’Annee  1899.  Par  M.  Maillet.  Versailles.  1900.  Size 
10.J  X  7,  pp.  56. 

Observations  sur  les  cours  d’Eau  et  la  Pluie  Centralisees  pendant  I’Anneo  1899. 
Par  M.  G.  Lemoine,  M.  Babinet,  et  M.  E.  Maillet  [7  Plates].  Size  16}  x  11. 

France.  Vidal  de  la  Blache. 

Verh,  Siehenten  Internal.  G.  Kongreuee,  1899,  2  (1901):  498-501. 

De  THabitation  snr  les  Plateaux  limoneux  du  Nord  de  la  France.  Par  Prof.  P. 
Vidal  de  la  Blache. 

France — Ardeche.  Alptne  J.  20  (1901):  504-507.  Anderson. 

The  Coupe  de  Jaujac.  By  Tempest  Anderson.  With  Illuetrations. 

On  a  visit  to  the  mountain  mauif  on  the  right  bank  of  the  Rhone  below  Lyons. 
France — Beanjolais.  Rev.  Scientifique  17  (1902) :  79-82.  Priyat-Deschanel. 

Les  conditions  gragmphiques  de  la  vie  animate  dans  le  Beanjolais.  Par  M.  Paul 
Privat-Descbanel. 

France— Cartography.  Drapeyron. 

Verh.  Siehenten  Internal.  G.  Kongre$$e$,  1899,  2  (1901)  :  897-920. 

Enqnete  sur  la  premiere  grande  Carte  topograph ique.  celle  de  France.  Par  Cesar 
Francois  Cassini  de  Thury.  Documents  ine'dits  recueillis  par  le  Prof.  Lndovic 
Drapeyron. 

France — Gascony.  Saint-Jours. 

B.S.G.  Com.  Bordeaux  27  (1901) :  213-228,  233-246,  253-260. 

L'age  des  dunes  et  dee  etangs  de  Gascogne.  Par  M.  Saint-Jours.  Il’ttk  Maps. 
France— Gascony.  B.S.G,  Com.  Bordeaux  27  (1901) :  364-366.  Saint-Jours. 

An  Snjet  des  eaux  de  Honrtin  et  de  Lacanan.  Par  M.  Saint-.Tours. 

On  the  disputed  question  of  the  cause  of  the  decrease  in  depth  of  the  lakes  since 
the  seventeenth  century. 
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Franca —Oasconr.  J.  5  (1901):  28'.'-203.  - 

Tlie  Dunea  and  Landes  of  Gascony. 

Ueprinted  in  part  from  the  .\nnual  Report  of  the  State  Geologist  ( New  Jersey)  for  t 

IS99. 

France — Isle  of  Aix.  B.S.H.  Ritrhefort  23  (1901) :  173  -ITo.  Fawlowski.  | 

Carte-plan  de  Tile  d’Aix  dresse'e  par  Cornuau,  en  lt;72,  pre'sente'e  avec  une  note 

explicative.  Par  M.  A.  Pawlowski.  } 

France— Levelling.  Lallemand.  j 

Verh.  Sii-benten  Internnt.  G.  Konifre»*e»,  1899,  2  (1901);  32-52.  ' 

Le  Xivellement  Ge'neral  de  la  France,  ses  progres  de  1895  a  1899.  Par  51.  Cli.  i 

Lallemand.  i 

France— Lorraine.  RS.G.  de /’&<  21  (1900)  :  424-442.  551-.‘)7t.  Merchier.  ] 

I'n  coin  de  Lorraine.— Le  Barrois.— Nancy.  Par  51.  A.  Merchier. 

France— Surveys  Lallemand- 

IVrfc.  Siebenten  Internal.  O.  Kongretiee,  1899,  2  (1901)  ;  72-81. 

La  Refection  du  Cadivstre,  et  la  Carte  de  France.  Par  M.  Ch.  Lallemand. 

Germany.  /fer.  .VariV/;ne  161  (1901)  :  2184-2194.  Boeafve 

Lc  port  de  Bremerhaven  et  les  ports  seconilaires  du  Weser.  Par  K.  Buiufvc. 

Germany. 

Deutschland  auf  den  Ifochstrassen  des  IVeltwirtacliaftsverkelir.-'.  Von  .Vrthur 
Dix.  Jena;  Ginstav  Fischer,  1901.  Size  9J  x  0],  pp.  x.  and  218. 

This  will  be  noticed  elsewhere. 

Germany.  iVb  ima/tit*  .If.  47  (1901)  :  2:!3-2.:5.  Langhans. 

Die  IVassererwerbs-Bcvolkcrung  iin  Deutschen  Reiche.  insbe-ondore  die  I’dnnen- 
sohift’ahrts-Bevolkerung.  Von  Paul  Langlnins.  IVitU  .Map. 

Germany.  Gfo/ia*  80  (1901)  :  112-141.  Marcuse. 

Das  Briiiuetagegebiet  von  Vic,  Deulsch-Lothringen.  (.VusHug  der  Deutschen 
Anthropologisehen  Gesellschaft  am  0  August.)  Von  Dr.  Julian  Marcuse. 

This  district  owes  its  name  to  the  great  accumulations  of  fragments  of  baked  clay, 
which  seem  to  have  been  employed  in  the  salt  works  carried  on  here  troiu  the  earliest 
times. 

Germany— Anrich.  Thiele. 

Die  Volksverdichtiing  im  Itegierungsbezirk  Aurich.  Von  Dr.  <  itto  Thieb-. 

(Forschungcn  zur  deutschen  Landes-  und  Volkskunde  .  .  .  herausgegeben  vi.n 
Dr.  .\.  Kirchhotf.  Xlll.  Band,  Heft  5.)  Stuttgart:  J.  Kugelhorn,  1901.  >ize 
9J  X  pp.  :{63-420.  Map. 

The  district  here  dealt  with  is  in  the  north-west  of  Hanover. 

Germany — Brandenburg  and  Pomerania  Hellmann. 

Regenknrte  der  Provinzen  Brandenburg  und  Pommern  sowie  der  ( irossherzogtiimer 
Mecklenburg. Schwerin  u.  Mceklenburg-Strelitz.  Mit  crluuterndem  Text  ninl 
Tabellen.  In  amtlichem  Auftrage  bearbeitet  von  Prof.  Dr.  G.  Hellmann.  Berlin 
1).  Reimer,  1901.  Size  lOJ  x  7,  pp.  40.  Map. 

Germany— Cartography.  Roge. 

Verh.  tsi'  lienten  Internal.  G.  Kongn  teee,  1899,  2  (1901):  SS4-89t!. 

Die  Anfauge  der  Kartographie  von  Deutschland.  Von  Prof.  Dr.  Sophus  Ruge. 

Germany — Early  Trade.  Walter. 

Btrichl  Gee.  VSlher-  u.  Erdk.  Sletlin  (1897  98  u.  1898-99):  21-22. 

Arabischen  Tauscbhandel  in  Xorddeutschland  zur  ZeitdesO.  bis  12.  Jahrhunderts. 

Von  Prof  Dr.  M’alter. 

Germany — Eifel.  B.S.G.  Lille  36  {VMl):  317-328.  Six. 

L’Kifel.  re'gion  montagneuse  de  la  rive  gauche  du  Rhiii.  Par  M.  Georges  Six. 

IFilft  llluetratinne. 

Germany— Glaciation.  Wahnschalfe. 

Verh.  Skl>enttn  Interiat.  G.  Kongreeee*.  1899,  2  (1901):  289-2!i8. 

Die  Aiisbildung  und  Gliederung  der  Glacial  Bildungen  des  nurd-deutcclieu 
Flachlandes.  Von  Prof.  Dr.  F.  VValinschalVc. 
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Osrmany— Biessngebirge.  Partsch. 

Der  Austtug  des  XIII.  Ddutschen  Gengrapbentages  zu  den  Glacialablagorangen 
des  Kieeengebirges.  Von  Prof.  Dr.  .1.  Partsch.  (t^adcrabdruck  aus  der  Schles- 
Uchen  Zeitung.)  Size  9  x  6,  pp.  20. 

Germany— Kivers.  Priemann*  AT  47  (1901) :  208-214.  Partsch. 

Memel-,  Pregt-l-  and  Weichselstrom.  Bericht  iiber  das  grosse  Werk  des  Hochwaset^r- 
Ausschusses.  Von  Prof.  Dr.  J.  Partsch. 

A  full  summary  of  the  results  of  researches  published  by  the  Germau  Water-Office 
in  1899  (Journal,  rol.  xvi.  p.  552). 

Germany— Silesia.  Freeh. 

Fiihrer  fiir  die  gcologische  Kxkursion  des  XIII.  Deutschen  Geographentages  nach 
Oberschlesieii  .  .  .  bearbeitet  von  Prof.  Dr.  F.  Freeh.  Breslau,  1901.  Size  8  x  oj, 

pp.  20. 

On  the  general  geology  and  coal-deposits  of  Upper  Silesia. 

Iceland.  G.  r/ds/.-rt/t  16  (1901-1902):  58-82.  Thoroddsen. 

Islandske  Fjorde  og  Bugter.  Af  Dr.  Th.  Thoroddsen.  With  Map. 

This  will  be  specially  noticed. 

Italy.  Cmickshank. 

Grant  Allen’s  Historical  Guides.  The  Umbrian  Towns.  By  J.  W.  and  A.  AI. 
Cruicksbank.  London:  Grant  Richards,  1901.  Size  7  X  4|,  pp.  40o.  Plans. 
Price  3*.  Cd.  net. 

Contains,  besides  introductory  notes  on  the  history  of  Umbria  and  its  monuments, 
detailerl  descriptions  of  Perugia,  Assisi,  Orvieto,  and  several  smaller  towns. 

Italy— Lakes.  Agostini. 

I'er/i.  Sielmnten  Internal.  O.  Kongrestet,  1899,2(1901):  259-262. 
Bathometrie  der  Italienischen  Seen.  Von  Dr.  Giovanni  de  Agostini.  With  Plate. 

Mediterranean.  - - 

Guide  to  the  Eastern  Meiliterranean.  I.ondon :  Macmillan  &  Co.,  1!M)1.  Size 
X  4J,  pp.  xxviii.  and  246.  Maps  and  Plane.  Price  9s. 

Guide  to  the  Western  Mediterranean.  London :  Macmillan  &  Co..  1901.  Size 
7x4J,  pp.  xxvi.  and  238.  Maps  and  Plarie.  Price  9s.  Pretnted  hy  the  Publiehere. 
The  guides  of  this  series  which  have  so  far  appeared  are  the  subject  of  a  notice  in 
the  present  number  of  the  Journal  (p.  366). 

Norway — Fjords.  Geolog.  A/ajf.  8  (1901) :  555-5.78.  Hull. 

<  In  the  Physical  History  of  the  Norwegian  Fjords.  By  Prof.  Edward  Hull. 

The  autlior  is  one  of  those  who  regard  the  submarine  valleys  off  the  coast  of  Norway 
as  due  to  river-action  when  the  land  stood  at  a  higher  level,  but  adduces  no  proofs  of 
this  supposition. 

Russia.  GontltcGcblog.  18,  No.  1  (1901) :  1-104.  Morozewics. 

Le  Mont  Magnitnaia  et  ses  alentours.  Par  J.  Morozewicz.  With  Map  and 

Plaiet.  [In  Russian,  with  abridged  French  version.] 

Mainly  a  geological  study.  The  mountain  lies  on  the  east  of  the  Upper  Ural. 
Russia.  Verh.  Siehenten  IntenuU.  G.  Kongreeeee,  1899,  2(1901):  263-268.  Bhokalsky. 
Le  Lac  de  Ladoga  an  point  de  vue  thermique.  Par  Lieut.-Colonel  Jules  de 
Schokalsky.  IFttA  Plates. 

Russia.  M^m.  Comity  Otolog.  li, 'So.  2  (1901):  1-79.  Sokolov. 

Die  Mangunerzlager  in  den  Tertiarcn  Ablagerungen  des  Gouvemements  Jeka- 
terinoslaw.  Von  Dr.  N.  Sokolov.  With  Maps  and  Illustrations.  [In  Russian, 
with  rC’suniC'in  German.] 

Russia.  Verh.  Siebenlen  Internal.  G.  Kongresses,  1899,  2  (1901):  810-811.  Tillo. 
Untersuchung  der  Qiiellengebiete  der  Fliisse  des  Europaischen  Russlands.  Von 
General-Leutnant  Dr.  A.  von  Tillo. 

Russia- Fauna.  Nehriog. 

Verh.  Siebenten  Internal.  G.  Kongresses,  1899,  2  (1901)  :  463-466. 

Ueber  die  heutige  Fauna  der  russischen  und  westsibiriseben  Stepfien  in  ihrer 
Beziehung  zu  der  pleistocanen  Steppenfauna  Mittel-Eurupas.  Von  Prof.  Dr.  A. 
Nehriug. 
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Baiiia— Flora.  Krassnow. 

Verh.  ^iebetUen  Intermit.  G.  Kongrn<»e$.  1899,  2  (1901):  457-462. 

Die  Flora  tier  sii'lruaciigclien  Step[)eu,  Hire  Verbreituag  und  die  Gescbichte  ibrer 
.Aosiedeluog.  Von  Prof.  .Andreas  Krassnow. 

Bnuian  Empire— Area.  TUlo. 

I'erfc.  Siehenten  Internal.  0.  Kongreteet,  1899,  2  (1901):  808-809. 

XouTelle  de'termination  de  la  auperficie  de  I’Empire  de  Itiissie.  Par  Lt.-Gene'ral 
Dr.  A.  de  Tillo. 

Sonthern  Europe.  Oordon. 

Verh.  Siehenten  Internal.  G.  Kongnme,  1899,  2  (1901):  167-180. 

The  Cruat-Dasins  of  Southern  Europe.  By  Mrs.  Ogilvie  Gordon.  With  Plate. 
Sweden  and  Norway.  P.7.  Cieil  Engineers  146  (1901):  229-241.  Bache. 

Peat  Fuel  in  Scandinavia.  By  .llfred  Bache. 

The  poaaible  yield  of  the  great  Swedish  peat-bogs  haa  been  estimated  to  be 
equivalent  to  3000  million  tone  of  coal. 

Switierland— Bhone  Glacier.  Hagenbach-Biachoff. 

Verh.  Siehenten  Internal.  G.  Kongress'  s.  1899.  2  (1901 ) :  269-278. 
Vermeasungen  am  lihone-Gletscher  wahrend  25  Jahren.  Von  Prof.  Kd.  Hagenbach- 
BiachoiT. 

United  Kingdom — Ethnology.  A'alure  65  (1901):  39-40.  Dawkins. 

The  Influence  of  the  Mediterranean  Peoples  in  Prehistoric  Britain.  By  Prof.  W. 
Boyd  Dawkins,  f.b.s. 

United  Kingdom— Historical.  Sieglin. 

Verh.  Siehenten  Internal.  G.  Kongresses,  1899,  2  (1901):  815-876. 
Enldeckungsi.'eschichte  von  England  im  Alterthum.  Von  W.  Sieglin. 

United  Kingdom— Meteorology.  P.It.S.  69  (1901):  lU-So.  Shaw  and  Cohen. 

On  the  Seasonal  Variation  of  Atmospheric  Temperature  in  the  Britisli  Isles  and 
its  Relation  to  Wind-direction,  with  a  Note  on  the  Effect  of  Sea  Temperature  on 
the  Seasonal  Variation  of  Air  Temperature.  By  W.  X.  Shaw  and  U.  Waley  Cohen. 
Diagrams. 

United  Kingdom — Plymouth.  P. I.  Civil  Engineers  1^6  {lUOl):  2-42.  Sandeman. 

The  Burrator  Works  for  the  Water-Supply  of  Plymouth.  By  Edward  Sandeman. 
ll’il/i  Plate. 

United  Kingdom— Population.  7(<>r.  G.  49  (1901)  :  548-561.  Lavagne. 

Repartition  de  la  p<ipulation  eu  .Angleterre  au  cours  du  XIX  siecle.  Par  Paul 
liUvagne. 

Vosges.  GWitts  80  (19(»1) :  117-122.  Werner. 

Die  Seen  der  'Westvogesen.  Von  L.  G.  Werner.  llTtfc  IHustrations. 

A  sketch  of  tlie  morphological  and  otlier  features  of  the  lakes  of  the  Western 
Vosges,  which  are  said  to  be  in  course  of  extinction. 

ASIA. 

Asia.  TJ.S'.G.  Com.  Pu/'w  22  (1901) :  284-302.  Bonin. 

De  Pe'kin  k  la  Mer  Noire  a  travers  TAsic.  Par  M.  Cbarles-Eudes  Bonin.  Map. 
Baluchistan  and  Persia.  Mem.  Geoloej.  Sure.  Inelia  Zl  {VJOl):  179-302.  Vredenburg. 
A  Geological  Sketch  of  the  Baluchistan  Desert,  and  part  of  Eastern  Persia.  By  E. 
Vredenburg.  With  Maps  and  Plates. 

Though  mainly  geological,  this  opens  with  an  instructive  sketch  of  the  external 
physical  features  of  the  country. 

Cambodia.  ,  Aymonier. 

I.e  Cambodge.  Par  Etienne  Aymonier.  2  vols.  I.  T.e  Royaume  actncl.  II. 
Les  Provinces  Siamoisee.  Paris:  E.  Leroux,  1900-1901.  Size  11  X  7},  pp. 
(vol.  i.)  xxiv.  and  478;  (vol.  ii.)  482.  Maps  and  Illustrations.  Price  32s. 

A  full  and  careful  description  of  the  country,  people,  monuments,  etc.,  of  Cam- 
liodia  and  neighbouring  parts  of  Siam,  based  on  the  author’s  personal  observations 
and  on  the  work  of  other  travellers.  The  whole  forms  a  useful  compendium  of  our 
present  knowledge  of  the  countries  dealt  with. 

•Central  Asia.  M.Q.Ges.  IT/en  44  (1901):  239-261.  Almasy. 

Reisc  nach  West-Turkestan  und  in  den  Centralen  Tien-Shan.  Von  Dr.  Georg 
V.  Almasv. 
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Ceylon.  B.5.O.  L«7Ze  38  (1901):  :{58-:»62  ETrard. 

Une  visite  anx  ruiues  de  Pollaiiarouwa  (Ceylan).  Par  A.  M.  Errard,  s.j. 

China.  - 

China.  Imperial  Maritime  Ciutoms.  I.  Statistical  Series :  Nos.  3  and  4.  Iteturns 
of  Trade  and  Trade  Reports  for  the  year  1900.  Part  II.  Reports  and  Statistics 
for  each  Port,  with  Report  on  Foreigu  Trade  of  China.  Shanghai :  London : 

P.  S.  King  &  Son.  P.K)1.  Size  11x8^,  pp.  xxii.  and  778.  ilfop  and  Diaijranu. 
PreteiUed  by  the  IntpeeUtr-Oeneral  of  Ckitteee  Cuetome. 

China.  J.  School  O.  6  (1901)  :  *26.3-269.  Eitel. 

Some  little-known  features  of  China.  By  Rev.  Dr.  Eitel. 

China— Macao  A’.S.R.G.  (TAnrers  25  (1901):  354-.359.  Jaoqmin. 

Macao.  Par  M.  I..  Jaoimin.  TFith  illustration. 

China — Mongolia.  Tour  du  Afonde  7  (1901) :  493-5*28.  Bat*. 

Voyage  en  Mongolie.  Par  M.  lo  Baron  de  Batz.  H'lt/i  Map  aud  Uhittratinne. 

China — Ynnnan.  Jier.  G.  49(1901):  422-437.  Schmidt. 

Le  Yun-Nan.  Le  cheinin  de  fer  de  Lao-Kay  h  Y'un-Nan-Seii.  Par  «  ommundant 
L.  Schmidt.  With  Map  amt  Diagram. 

Eastern  Asia.  iter.  G.  49  (1901) :  401-4*21.  Briise. 

li’Allemagne  en  Extreme-Orient.  Par  Andre  Brisse.  With  Mapt. 

India — Anthropology.  Fawcett. 

Madras  OoTeniment  Museum.  Bidletin,  toI.  iii.  Xo.  3.  Anthropology.  Xuyars 
of  Malahar.  By  F.  Fawcett.  Madras.  I'.Kll.  Size  8J  X  .'>1.  pp  185-322. 
lUiutratioiig.  Price  2*.  3d. 

India— Assam.  J.  Atiatie  S.  Bengal  69  (Pt.  iii.)  (1900):  1-1*27.  Waddell. 

The  Tribes  of  the  Brahmaputra  Valley.  A  Contribution  on  their  Physical  Type> 
and  AiRnities.  By  L.  A.  Waddell.  With  Platen. 

India— Historical.  J.  Aniatie  S.  Bengal  70  (Pt.  L)  (1901)  :  29-30.  Hoey. 

Supplement  to  Note  on  Vaisali  and  other  places  mentioned  by  the  Buddhist 
pilgrims.  By  W.  Hoey.  With  Map  and  Plate. 

India — Hilgiri  Railway.  P. I.  Civil  Engineere  1-43.  Weightman. 

The  Nilgiri  Mountain  Railway,  By  W.  .1.  Weiglitman.  HVt/i  Plate. 

India— Punjab.  J.  Asiatte  S.  B>'npa7  70  (Pt.  i.)  (1901):  1-6.  Maclagan. 

Abn-l-FazPs  account  of  the  Multun  Sirkiir  in  the  Third  Book  of  the  .Vin-i-Akbari 
By  E.  D.  Maclagan. 

India— Sikkim.  G7o5u«  80  (1901):  2.53-259.  Bodsohn. 

lieise  im  unabhangigen  Sikkim  (Ilimalaja).  Von  P.  L.  Bndcohn.  IUu»tration$. 
India — Water-supply.  Mem.  Geolog.  Surr.  India  32  (1901)  :  1-88.  Vredenbnrg. 

Recent  Arlesian  Experiments  in  India.  By  E.  Vredenbur.'. 

This  was  noticed  in  February  in  the  Monthly  Record. 

Indian  Ocean — Maldive  and  Laccadive  Islands.  Gardiner. 

The  Fauna  and  Geocrraphy  of  the  Maidive  and  Laccadive  Arcliijielagoes.  Being 
the  Account  of  the  Work  carried  on  and  of  the  Collections  made  by  an  Expedition 
during  the  years  1899  and  1900.  Edited  by  J.  Stanley  Gardiner,  m.a.  Vol.  i. 
Part  i.  Cambridge:  the  University  Press;  London:  C.  .1.  Clay  &  Sons.  1901. 
Size  114  X  9,  pp.  118.  llluitratione.  Price  15s.  net. 

The  Bcientitic  results  of  the  expedition  described  by  Mr.  Gardiner  at  the  meeting 
of  the  Society  on  January  27  are  b-ing  published  in  an  exhaustive  form  in  parts,  of 
which  the  alwve  is  the  first.  The  work,  which  promises  to  lie  a  credit  to  the  Cambridgi- 
University  Press,  will  consist  of  eight  parts  (2  vols.)  mostly  devoted  to  the  zoology  of 
the  groups,  the  first,  however,  supplying  a  narrative  of  the  expedition  and  a  valuiibh- 
sketch  of  the  general  geography  anil  structure  of  the  islands. 

Japan— Language.  Seidel. 

Grammatik  der  Jn]ianischen  Umganirssprache  mit  Uebungsstiicken  und  Worter- 
verzeichnissen.  Von  A.  Seidel.  Zweite  Autlage.  Wien,  Pest.  Leipzig:  A. 
Hartlelien  [not  dated].  Size  7  X  4J,  jip.  xii.  and  178  Price  *2  m.  Preeeuted  by 

the  Publisher. 
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Malay  Archipelago— Borneo.  Nienwenhnis. 

Tijdt.  K.  Ned.  Aiird.  Geiwolt.  Amtterda/n  18  (1901) :  1013-1121. 
Mededeelinpen  over  hct  vorvolg  der  coiamisaiereis  naar  Centraal-Borneo.  Door 
Dr.  W.  Nieuwenhuia.  Aliremeene  besclionwingeii  en  gevol);trekkin('en  naar 
aanleiding  van  dc  commisaiereia  naar  Centraal-Horueo  van  Mei  1898  tot  December 
1900.  Door  Dr.  A.  W.  Nieuwenhuia. 

Eitenda  and  oontinuea  the  account  of  the  journey  referred  to  in  Tol.  xviii.  of  the 
Journal  (p.  87). 

Malay  Archipelago — Celehei.  Adriani. 

lijds.  lud.  Taal-,  Land-  en  Vvlheid:.  44  (1!K)1):  215-2.‘)4. 

Mededeelini^en  omtrent  de  Toradja’a  van  Midden  Celebea,  lezing  gekoudeu  door 
Dr.  N.  Adriani.  den  3  Sept.  1900. 

Malay  Arohipelago— Sumatra.  Twice. 

'hidi.  lud.  Taal-,  Land-  en  Volkenh.  44(1901):  23.5-285. 

Eenige  aante<‘keuiiigen  onitrent  land  en  volk  der  beooaten  de  onderafdeeliug 
Kottu  VII.  gelegen  ouafliankelijke  lauden.  Door  F.  Twi.sa. 

Pamir.  O.  7Vdafcri/t  16  (1901-1902):  82-108.  Olufeen. 

Den  anden  daneke  I’iimirexpedition.  Ved  O.  Ulufaen.  With  Mapand  Illu$lration». 

Philippine  Islands.  - 

K1  Archipielago  Filipino.  Coleccit'm  de  tlatne  oeogra&coa,  eatadiaticoe.  cronolugicoa 
y  cieutilicoa,  relativoa  al  iniamo.  entreaacadoa  de  anleriorea  obraa  li  obtenidna  eon 
la  propia  obaervacion  y  eatudio  ]x>r  algunoa  |)Hdrea  de  la  Miaidii  de  la  (.'ompwuia  de 
Jeaiia  en  eataa  iaiaa.  2  vola.,  and  Atlaa.  IVaaliinoton.  1900.  Size  11}  X  8, 
atlaa  15  x  13,  pp.  (toI.  i.)  xzvi.  and  708 ;  (vol.  ii.)  xx.  and  470.  Maps.  IHaijranu. 
and  lUuitrationi.  Price  $20. 

Thia  fine  work  will  be  apeeially  reviewed. 

Russia.  Primbanlt. 

d’Aiieer*  24  (1900):  241-292,385-146;  25(1901):  161-232,  3*M)-471 
Promenade  an  Caucase  et  dana  le  Turkeatan.  Far  M.  Uenri  Primbault. 

Russia— Caucasia.  Krassnow. 

Verh.  Siebenten  Internal.  (1.  Kongreuee,  1899,  2  (1901):  429-43.5. 

Die  Stellung  von  Kolchia  in  den  feuchteii  aubtropiachen  Gebieten  der  Krde.  Von 
I'rof.  Andreas  Kraaanow. 

Ruuia — Siberia.  Globus  80  (19ol):  lol-lOS.  Adler. 

Die  neueaten  ruajischen  Seenforachungen  in  Weataibirien.  Von  B.  Adler. 

Russia— Siberia.  Shokalsky. 

Verh.  Siebenten  Internal.  G.  Kotujressei.  1899,  2  (1901):  777-780. 

Lea  Travaux  dee  otliciera  hydrographes  rusaea  dana  I’Ocean  Arctique  ct  en 
Siberie.  Par  Lieut.-Colonel  Julea  de  Schokalaky. 

Rnuian  Central  Asia.  Pelerma uns  M.  47  (1901):  199-202.  Woeikow. 

Die  Seespiegelacbwankung  zwischen  Aralaee  und  Baraba  und  die  Briicknerache 
Hypotbeae.  Von  Prof.  Dr.  A.  Woeikow. 

See  note  in  the  Journal  for  November,  1901  (p.  531). 

Siam.  G.  7 tdsA'r//y  16  (1901-1902):  108-121.  Mortensen. 

Fra  den  daiiake  videnakabelige  Siam  Expedition.  Af  Dr.  Th.  Mortensen.  HTt/t 
Illuetratione. 

Merely  a  popular  account  of  the  expcolitiun. 

Tibet — Lhasa.  La  G.,  B.N.G.  Paris  4  (1901):  242-247.  Deniker. 

I.a  premiere  photoe:raphie  de  Lhaaaa.  Par  J.  Deniker.  Plan  and  Illuetratione. 
Turkey — Symi.  L’.N.P.G.  d’Ancers  25  (1901) :  257-274.  Hanttecoeur. 

L’ile  de  Symi.  Par  M.  Henry  Hauttecceur. 

AFRICA. 

Abyssinia.  La  G.,  U.S.G.  Paris  4  (1901):  217-234.  Le  Roux. 

Voyage  au  Uualhiga.  Itine'raire  d’Addia-Ababa  au  Nil  Bleu.  Far  Hnguea 
Le  Roux. 

This  waa  noticed  in  the  Monthly  Record  for  January  (p.  87). 
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AfriM.  Simond. 

Le*  Frangais  en  Afrique  au  XIX''  Siecle.  Par  Charles  •Simond.  Paris:  H.  E.  Martin. 
(Not  Dated.)  Size  13  X  9,  pp.  iv.  and  30<1.  Price  1‘2«.  Maps  and  lUuitratione. 

An  historical  sketch  of  French  activity  in  Africa  during  the  nineteenth  century. 
Africa — Labonr-snpply.  Megrsiros. 

La  Main-d’CEuvre  en  Afrique.  Memoire  presente'  au  Congres  Colonial  Inter¬ 
national  de  1900  k  Paris,  a  la  Seance  du  3  Aout.  Par  A.  d’Almada  Negreiros. 
Paris:  A.  Challamel,  1900.  Size  9x6,  pp.  36.  Pretented  by  the  Author. 

Africa — Medical  Geography.  Rtr.  Fran^aiee  26  (1901)  :  6'J5-6:>9.  Bervigny. 

La  mission  Murchand  au  point  de  vue  me'dical.  Par  ,1.  Servigny. 

Africa — Research.  J.  African  S.  (1901):  Johnston. 

Notes  on  African  Subjects  of  Special  Interest,  lly  Sir  H.  H.  .Johnston,  k.c.b. 

A  sketch  of  the  various  departments  of  science  in  which  research  is  needed  in 
Africa. 

Africa  -Survey.  - 

Verh.  Sid>ent€n  Intemat.  O,  Kongreeee*,  1899,  2  (1901):  744-745. 
Topographical  Survey  of  Africa.  Abstract  of  the  Re|Kirt  of  Permanent  Bureau. 
Map. 

Africa— Tsetse  Fly  Disease.  "  Koch. 

Ein  Versuch  zur  Immunisirung  von  Rindern  gegen  Tsetsekranklieit  (Surra).  Von 
R.  Koch.  (Beilage  zum  “  Deutschen  Kolonialblatt.”  XII.  Jabrang,  Nr.  24.  Berlin, 
den  15  December,  1901.)  Size  lOJ  x  7J,  pp.  4. 

Gives  details  of  successful  inoculation  in  the  case  of  two  oxen,  which,  when  subject 
to  lengthened  tests,  have  shown  themselves  completely  immune  from  the  tsetse  tly 
disease.  The  author,  however,  considers  the  question  still  far  from  settled. 

African  Islands.  A  traveri  le  Monde,  Tour  du  Monde  8  (1902):  21-22.  Kadore. 

Juan  de  Nova  et  Europa.  Deux  ilots  franqais  du  canal  de  Mozambique.  Par 
Pierre  de  Kadore'.  U'«th  Map. 

Cape  Colony.  Gill. 

Report  of  His  Majesty’s  Astronomer  at  the  Cape  of  Good  Hope,  to  the  Secretary 
of  the  Admiralty,  for  the  year  1900.  London :  Printed  by  Kyre  &  Spottiswoode, 
1901.  Size  12J  x  10,  pp.  22. 

See  note  in  Monthly  Record  for  January  (p.  90). 

Central  Africa.  Gotsen. 

Verh.  t^ielerUen  Iiiternat.  G.  Konyreteet,  1899,  2(1901):  7.59-766. 

Ueber  die  neuesten  Forschungen  im  Gebiet  der  Nil-<)uellen.  Von  Graf  von 
Gf'itzen. 

Congo  State.  Mourement  G.  18  (1901) :  523-527.  [Wanters.] 

Exploration  de  la  section  Septentrionale  de  la  ebaine  des  Mituinba  le  long  des  lacs 
Tanganika  et  Kivu.  With  Map. 

This  is  the  account  of  the  journey  of  MM.  Sillye  and  Sifl’er  referred  to  in  the 
Journal  for  December  (p.  622). 

East  Africa.  J.  African  S.  (19<11) :  98-125.  Hollis. 

Notes  on  the  History  and  (  ustoms  of  the  People  of  Taveta,  East  Africa.  By 
Claud  Hollis.  With  llluetrationt. 

East  Africa.  Bchoeller. 

Mitteilungen  iiber  meine  lieise  nach  Aquatorial-Ost-.Cfrika  und  Uganda.  1896- 
1897.  Von  Dr.  Max  Schoeller.  Band  I.  und  Band  III.  (Maps).  Berlin  :  Dietrich 
Reimer  (Ernst  Vohsen).  1901.  Size  11  x  7J,  pp.  262  and  28.  Plates.  Presented 
by  the  Author. 

This  important  work  will  be  reviewed  elsewhere. 

East  Africa.  Velten. 

Schilderungen  der  Suaheli  von  Expeditionen  v.  Wissmanns,  Dr.  Bumiller^.  Graf 
V.  Gotzens.  und  Anderer.  Aus  dem  Munde  von  Suaheli-negern  gesaramelt  u.  iiber- 
setzt  von  Dr.  C.  Velten.  Gottingen:  Vandenhoeck  &  Ruprecht,  1901.  Size 
8}  x  5^,  pp.  308. 

This  interesting  little  book  gives  for  the  first  time  narratives  of  African  travel  from 
point  of  view  of  Swahili  members  of  exploring  expeditions.  Dr.  Velten  has  taken 
them  down  in  Swahili  from  the  mouths  of  the  narrators,  and  here  presents  them  to  the 
German  public,  the  Swahili  text  being  publishetl  simultaneously. 
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East  Afrioa— Olaciation.  Meyer. 

I'eWi.  !>ifhenlen  Inlrmnl.  G.  Koiigrets*-»,  181t9.  2  (1901 ) :  767-773. 

Heutitre  und  einslige  Vergletscherung  im  tropiecheu  Ost  Afrikn.  Von  Prof.  Dr. 
Hiine  Meyer. 

Baedeker. 

Kgypt.  Handbook  for  Travellers,  edited  by  Karl  Baedeker.  Fiftli  Kdition. 
Leipisic:  Karl  Baedeker,  1902.  Size  »!J  x  4J,  pp.  excii.  and  -108.  Map*.  Flatt*, 
and  IllKitration*.  Fre*ented  by  the  Editor. 

In  this  edition  the  two  volumes  devoted  previously  to  Lower  und  Upper  Egypt 
have  been  wisely  compressed  into  one  by  judicious  curtailment.  Maps  have  been 
added  of  the  Fayum  and  of  the  Nile  from  Cairo  to  Assuan,  as  well  as  various  town 
plans. 

Egypt — Faydm.  Gerdog.  Mag.  i  {1901):  510-.546.  Beadnell. 

The  Fayum  Depression:  A  Preliminary  Notice  of  the  Geology  of  a  District  in 
^:g.'  Pt  containing  a  new  Paheogenc  Vertebrate  Fauna.  By  Hugh  .1.  L.  Beadnell. 
Kgypt  Hile.  Claparede. 

Verh.  Siefienten  Internal.  G.  Kongrenut,  1899.  2  (1901  ):  718-758. 

De  <{uelqneB  particularite's  de  la  premiere  et  <le  la  seconde  Cataracte  du  Nile.  Par 
Dr.  Arthur  de  Claparede. 

Egypt — Bile  Eeservoir.  Claparede. 

Verh.  Siebeuten  hiti  rnat.  G.  Kongre*»t*  2  (1899):  538-544. 

Note  sur  le  grand  Barrage  du  Nil  au  dtssous  d' .Assouan.  Par  Dr.  Arthur  de 
<  laparede. 

Kgypt— Railways.  P.I.  Ciril  Engineer*  (\90\):  256-267.  Peacock. 

Light  Railways  in  Egypt.  By  .T.  A.  W.  Peacock.  H’lVfc  Plate. 

Kgypt  Snei  Canal.  Ronx. 

LTsthmc  et  le  Canal  de  Suez,  historique,  e'tat  actuel.  I*ar  .1.  Charles-Rou.x.  2 
vols.  Paris:  Hachctte  et  Cie..  1901.  Size  loj  x  7.  pp.  (vol  i.)  iv.  and  516;  (vol. 
ii.)  .550.  Map*  anil  lllutlration*. 

\  carefully  compik‘d  work,  presenting,  from  a  great  variety  of  sources,  the  history  of 
the  Isthmus  of  Suez,  and  all  attempts  at  its  canalization,  from  the  time  of  the  ancient 
Flgyptians  to  the  present  day. 

French  Congo.  Qnettion*  Dipl,  et  Colon.  12  (1901):  586-604.  Aspe-Flenrimont. 

Le  t  ongo  franyais.  Une  experience  coloniule.  Par  M.  Aspe-Fleurimont. 

( )n  the  attempt  to  develop  the  territory  by  means  of  commercial  concessions. 

French  Guinea.  D.  Union  G.  Nord  de  la  France  22  (1901)  :  22-43.  Boirot. 

La  (iuinee  fran9ai8e  et  le  Fouta-Djalon.  Par  51.  Noirot. 

German  Colonies.  J.  A/ricaa  S.  (1901) :  23-38.  Wright. 

German  Methods  of  Develojiement  in  Africa.  By  C.  T.  Hagberg  Wright. 

<  'ontains  much  detailed  information  as  to  the  constitution  and  methods  of  operation 
of  (ierman  t'olonial  Companies. 

German  East  Africa.  - 

Magila  in  Picture.  A  series  of  Illustrations  of  the  Places  and  People  in  the  Usam- 
bara  District,  East  Central  Africa.  chieOy  in  connexion  with  the  Work  of  the  Uni¬ 
versities’  Mission  to  Central  Africa.  London:  Office  of  the  Universities’  5Iis8iou 
to  Central  Africa.  1901.  Size  7  x  8J,  pp.  80.  Map  and  llliietration*..  Price  Is.  9<1. 
Pretented  by  the  Unirereitie*'  Mi»*ion. 

Ivory  Coast.  Itev.  G.  49  (1901)  :  4.52-460.  D’Ollone. 

Les  populations  Anthropophagcs  du  Cavally.  I’ar  Capitaine  D’Ollone. 

Ivory  Coast.  *  Thomann 

Ren»eignemi  nts  C6lon.,ComiUY Afrique  Frangaite,  Nos.  6  and  7  (1901):  113-156. 

A  la  <?'ote  d’Ivoire  :  I.a  Sassandra.  Par  M.  Georges  Thomann.  With  Map. 

A  sketch  of  the  geography  and  ethnology  of  the  Ivory  ( 'oast,  with  accounts  of  the 
author's  own  journeys,  extending  over  several  years. 

Kamemn  Deultoh.  Koloniaheitnng  1%  (1901):  Schulte. 

Zur  F.isenbabn  Victoria-Mundame.  Von  Dr.  A.  Schulte.  IFKA  Map. 

Eamerun.  Deutich.  Kolonialblatt  12  (.1901):  Stein. 

Expedition  des  Freiherm  v.  Stein. 

This  is  the  subject  of  a  note  in  the  Monthly  Record  (ante.  p.  218). 
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Kamerun  I >eut$eh.  Koloiiiitlhlalt  12  (WiOl):  "Hy-H'i.  — — — 

Slationganlage  am  ( 'roasflnsg.  Shtleh-mujt. 

Liberia.  (juestiirtB  Dipl,  et  Colon.  12  (1901):  523-531.  Franklin. 

La  question  de  Liberia.  I‘ar  J.  H.  Fntnklin.  irt(/i  3/ap. 

Morocoo.  La  G..  U.S.G.  Paris  4  (1901):  235-241.  Weistgerber. 

Itine'raire  de  Casablanca  aux  Beni-Meskin.  By  Dr.  F.  Weissgerber.  H7l/t  Map. 
Niger.  B.  Comiti  V.Afriqoe  Fraufaise  11  (1901)  :  334-336.  Lenfant. 

La  navigation  du  Niger :  La  flottille  du  Capitaine  Lenfant. 

This  was  noticed  in  the  Journal  for  December  (p.  623). 

Niger.  iJer.  Fronfo/ee  26  (1901):  610-644.  Lenfant. 

La  monte'c  du  Niger  :  Mission  Lenfant. 

Nigeria— Benin.  Lnichan. 

T’erfc.  Siehenten  Internal.  G.  Kongresses,  1899,  2  (1901)  :  607-612. 

Ueber  die  alten  Handelsbezieh ungen  von  Benin.  Von  Prof.  Dr.  F.  von  Luschun. 
Portognese  East  Africa.  /.  A/r»ca»  S.  (1901) :  126-144.  Spilsbnry. 

F.xpedition  from  Port  Amelia  to  Lake  Nyassa,  commanded  by  Major  Spilsbury. 
IFttA  Map  and  Plan. 

As  far  as  the  Lujenda,  Major  Spilsbury’s  route  coincided  in  the  main,  though  with 
Home  deviations,  with  that  followed  in  the  reverse  direction  by  Mr.  J.  T.  Last  in 
1886.  The  spelling  of  (>lace-names  is  unsystematic. 

Sahara.  Fee.  Neient/d'/ue  16 (1901):  721-723.  Bonnard. 

A  propos  du  Transsaharien.  Par  Paul  Bonnard.  With  Map. 

The  author  favours  a  line  from  Bizerta  and  Bughara  to  Lake  Chad. 

Sahara.  Fonrean 

Mission  Saharienne  Foureau-I.amy.  D’Alger  au  Congo  par  le  Tchad.  Par 
F.  Foureau.  Paris:  Masson  et  Cie..  1902  [1901].  Size  9  x  6J,  pp.  12  and  832. 
Map  and  Illustrations.  Presented  by  the  Author. 

A  review  of  this  work  ap{>eared  in  the  February  number. 

South  Africa— Kalahari.  Fassarge. 

Yerh.  Siehenten  Internal.  G.  Kongresses,  1899,  2  (1901)  :  774-776. 

Die  Hydrographic  des  nordlicheu  Kalahari-Beckens.  Von  Dr.  Siegfried  Passarge. 
With  Map. 

Tripoli.  Hinutilli 

F.  Minutilli.  I.aTripolitania.  Torino:  Fratelli  Bocca,  1902  [1901].  Size  8}  x  5, 
pp.  viii.  and  4:!8.  Map.  Presented  by  the  Publisher. 

A  useful  summary  of  eKisting  knowledge  on  Tripoli  and  its  Hinterland,  with 
notes  on  the  people,  industries,  commerce,  the  history  of  the  country,  etc.,  etc. 

Tunis— Farming.  Beaumont. 

A  Travers  le  Monde.  Tour  du  Monde  7  (1901)  :  281-284,  34.5-348,  353-356. 

Les  grands  Domaines  franco-tunisiens.  Par  C.  de  Beaumont.  With  Illustrations. 
On  recent  attempts  to  introduce  improved  methods  of  farming  in  Tunis. 

West  Africa — Fetishism.  B.  American  G.S.  33  (1901):  305-317.  Nassau. 

Fetishism,  a  Government.  By  K.  H.  Nassau. 

Describes  the  working  of  fetishism  in  the  Corisco  bay  region  from  long  exjierience 
as  a  missionary. 

West  Africa — Frontiers.  B.  Comitf  V Afrique  Franyaise  11  (1901):  368-371.  - 

Une  violation  de  la  fronticre  entre  le  Cameroun  et  le  Congo.  IFith  Map. 

Stations  established  by  the  Germans  «n  the  north  bank  of  the  Ngoko  in  accordance 
with  Dr.  Pleyn’s  mapping  of  the  frontier  are  said  to  be  really  in  French  territory. 

West  Africa— Native  law.  J.  African  S.  (1901):  80-97.  Stopford. 

Glimpses  of  Native  Law  in  West  Africa.  By  Colonel  J.  G.  B.  Stopford. 

West  Africa — Trade.  /.  A/Weon  S'.  (1901):  40-63.  Root. 

British  Trade  with  West  Africa.  By  J.  W.  Root. 

NORTH  AHERICA. 

Alaska— Capo  Nome.  Globus  80  (1901):  333-334.  - 

Das  Goldgebiet  am  Kap  Nome. 
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America — Cartography.  Phillipa. 

Library  of  Congrt-as.  Division  of  Maps  and  Charts.  A  List  of  Maps  of  America 
in  thf  Library  of  Congress,  preceded  by  a  list  of  works  relating  to  Cartography. 

By  r.  Lee  Bhillips.  Washington :  (iovemnient  Printing  Office,  1901.  Size 
llj  X  7J.  pp.  1138.  Tico  copies,  one  preti  tUed  hy  the  Library  of  Comjreu,  the  other 
by  R.  B.  Martlon.  E*q. 

This  catalogue  will  be  of  much  value  to  students  of  historical  cartography.  The 
arrangement  is  )>rimarily  a  subject  one.  but  is  chronological  within  the  separate  head¬ 
ings.  The  list  includes  maps  in  books  and  atlases,  many  manuscript  maps,  especially 
of  the  Kevolutionary  war,  unknown  to  historians,  and  a  large  number  of  old  stete  and 
county  maps  and  plans  of  cities.  The  attention  called  to  these  will  thus  make  many 
of  them  available  to  students  for  the  first  time.  As  regards  originals  of  early  maiis, 
the  collection  is  not  particularly  rich,  but  references  are  given  to  reproductions  under 
the  date  of  the  original  map.  Xo  such  references  are.  however,  given  either  to 
Kretschmer's  atlas,  or  to  the  important  series  of  reproductions  published  by  Leroux 
of  Paris  ia  1S93.  both  of  which  refer  specially  to  .Vineriea,  and  are  in  the  Library  of 
Congress,  as  appears  from  the  list  of  works  on  cartography  which  precedes  the  topogra¬ 
phical  list.  Thus  the  latter  contains  no  entry  relating  to  the  Canerio  map  (IM2), 
of  which  a  reproduction  is  given  in  the  French  collection. 

Mexico.  B.N.ft.G.  d’Aarers  86  (1901):  •299-341.  George. 

Une  excursion  A  travers  le  Mexi<iue.  Par  M.  Louis  George.  Il’it/t  lllmtrutioM. 
North  America.  Herbertson. 

Descriptive  Geographies  from  Original  Sources.  North  America.  Selected  by 
F.  D.  Herbertson,  it. a.  Edited  with  Introduction  by  A.  J.  Herbertson,  1’H.d. 
London:  A.  &  C.  Black,  1901.  Size  7x5.  pp.  xxxvi.  and  25'2.  Illu$tration$. 
Price  2*.  Prreeiited  by  the  Author. 

One  of  a  series  in  course  of  preparation,  which  should  prove  of  much  value  from 
an  educational  point  of  view.  It  tiims  at  providing  the  student  with  the  personal 
descriptive  element  in  regard  to  distant  countries,  which  is  not  to  be  found  inordinary 
text-bmks,  but  i.s  essential  to  a  real  grasp  of  the  characteristic  features  of  the  regions 
studied.  The  vast  mass  of  modern  literature  makes  it  impossible  for  the  teu<-iier  or 
pupil  to  draw  at  first  hand  from  the  actual  accounts  of  travellers,  but  the  necessary 
material  is  here  supplied  by  a  judicious  selection  of  passages  of  most  value  fur  purposes 
of  description,  reinforced  by  illustrations  of  typical  leatures.  The  main  outlines  of  the 
geography  are  summed  up  in  an  introduction  to  each  volume. 

United  States.  B.  Amerirnti  G.S.  33  Wl-'IOT.  Wilson. 

Tojsigraphic  Forms  of  the  UniteibSU-tes.  By 'Herts '{t,  Wilson. 

Shows  how  the  various  topographic  forms  are  iliustrated  in  tne  maps  of  the  U.S. 
Geological  Survey.  ‘  •  *  .* 

United  States— Boandaries.  .  ’  '  Moore. 

Verb,  Siebenten  Inleriiat.  G.  Kongreiotee,  1899,  2  (1901)  :  091-703. 

Boundaries  of  the  Unite.l  States.  By  Prof.  John  Bassett  Mo<jre. 

United  States— Colorado.  La  G..  B.S.G.  Paris  4  (19itl):  339-351.  Davis. 

Les  Euseigneinents  du  Grand  Canyon  du  Colorado.  Par  W.  M.  Davis.  UVlA 
Ulustrations. 

Professor  Davis’s  deductions  resjKJCting  the  geological  history  of  the  t.'olorado 
canon  were  summarized  iu  the  Journal  tor  December  (p.  024). 

United  States— Ethnology.  Powell. 

Seventeenth  Annual  Report  of  the  Bureau  of  American  Ethnology  to  the  Secretary 
of  the  Smithsonian  Institution.  1895-90.  By  ,1.  W.  Powell,  Director.  Part  2. 
Washington,  1S98.  Size  ll^  X  8,  pp.  475-752.  Maps  and  lllnstrutions.  Presmted 
by  the  Bureau  of  American  Ethnology. 

Contains  a  description  (with  map)  of  the  Navaho  Indians  of  Arizona  and  New 
Mexico,  their  country  and  house.s.  by  Cosmos  .Mindeletl';  and  a  full  account  of  the 
Arizona  Arclucological  E.xpedition  of  1895,  by  J.  W.  Fewkes. 

United  States— Geological  Survey.  - 

Twentieth  Annual  Report  of  the  United  Stales  Geological  Survey  to  the  Secretary 
of  the  Interior,  1898-1899.  In  Seven  Parts.  Part  ii.  General  Geology  and 
Paleontology  (pp.  954).  Part  iii.  Precious  Metal  Alining  Districts  (pp.  596). 
Part  iv.  Hydrography  (pp.  660).  Part  v.  Forest  Reserves  (pp.  498).  Alaps 
in  separate  case.  AVashington,  1900.  Size  ll.j  X  8.  Maps  and  Plates.  Pre¬ 
sented  by  the  V.S.  Geological  Surrey. 
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United  States— Missouri  River.  Owen. 

Verh.  Siebetilen  Iiitfruut.  G.  Kongre$»et.  2  (1901),  680-090. 

The  Bluffs  of  the  Missouri  River.  By  Miss  Luella  Agues  Owen. 

United  States— Ohio.  Arienoe  14  (1901):  775-776.  Tight. 

Preglacial  Drainage  in  South-Western  Ohio.  By  W.  G.  Tight. 

The  writer  supports  the  deductions  lately  made  by  Mr.  Fowke  as  against  the 
criticisms  of  Prof.  A.  M.  Miller. 

United  States — Population.  B.  American  G.S.  33  (I1K)1)  :  348-349.  Gannett. 

The  Population  of  the  United  States  by  Sex,  Nativity,  and  Race.  By  Henry 
Gannett. 

United  States — Texas.  Science  14  (1901):  326-328.  Hill. 

The  Coast  Prairie  of  Texas.  By  R.  T.  Hill. 

The  writer's  observations  lead  him  to  believe  that  between  the  Trinity  and  Colorado 
rivers  the  Texas  plain  is  rising. 

United  States — Washington.  Ann.  Hydrographic  29  483-502.  - 

Die  Puget-Sund-Hafen. 

CENTRAL  ANU  SOUTH  AMERICA 

Argentine  Republic.  B.  Dimograph.  Argentin  2  (1901)  :  45-68.  Carrasco. 

Calculo  de  la  poblacidn  probable  de  la  Repiiblica  al  entrar  al  siglo  XX.  Por  G. 
Carrasco. 

The  total  population  on  December  31, 1900,  is  estimated  at  4,794,149. 

Argentine  Republic.  B.S.G.  Italiana  2  ( 1901) :  99.')-997.  OelodL 

Sulla  colon izzazione  della  Repubblica  Argentina.  Da  uua  lettera  dell’  Im;. 

£.  C.  Gelodi  al  socio  dott.  A.  Baldacci. 

Argentine  Republic.  Hauthal. 

Publicaciones  de  la  Universidad  de  La  Plata.  <  'ontribuciones  al  Conocimiento 
de  la  Geologia  de  la  Provincia  de  Buenos  Aires.  1.  Excursion  d  la  Sierra  de  la 
Vcntana.  II.  Apuntes  Geoldgicos  de  las  Sierras  de  Olavarria.  Por  Rodolfo 
Hauthal.  No.  1-^ulio  1901.  La  Plata,  1901.  Size  lOJ  X  7,  pp.  30.  Map  and 
lllnttrationt.  Presented  by  the  Facultad  de  Ciencias  Fisico-Matematicas  de  la 
Universidad  de  La  Plata. 

Argentine  Republic.  - 

Ministerio  doi.\gricnUur^  ,  ATeioria  cnv^utada  al  Honorable  Congreso,  Enero 
de  IbOO-.-pctnbre  (lp.l9W.  .  Buenos  )9()0.  _  Size  lOJ  X  7J,  pp.  cxsxii.  and 

670.  liiagrams.  P’-erentedly  Vr.  P,  J^oieru  , 

Argentine  Repuolic  -Arca«0iogy. .  -  ■  -  Qniroga. 

Adan  Quiroga.  La  Cruz  en  .Vmerica  (Ar(]ueologia  Argentina)  Con  un  pnilogo 
de  Samuel  A.  Lafone  Quevedo.  Buenos  Aires,  1901.  Size  9}  x  6^,  pp.  xxiv.  and 
280.  Illustrations. 

BrazU.  Export  23  (1901) :  621-623.  - 

Die  Sao-Paulo-Ribeira-Bahn.  With  Sketch-map. 

Brazil.  Mourement  G.  18  (1901):  427-43(».  - 

L’exploitation  du  haut  Guapore.  With  Map. 

A  Belgian  commercial  company  has  obtained  a  concession  on  the  right  banks  of 
the  Guapore  and  Alamore,  and  is  studying  the  question  of  the  oi>ening  of  a  route  via 
the  Paraguay. 

Ecuador— La  Plata  Island.  Dorsey. 

Archaeological  Investigations  on  the  Island  of  La  Plata,  Ecuador.  By  George  A. 
Dorsey.  (Field  Columbian  Museum.  Publication  56.  A uthropological  Series,  vol. 
ii..  No  5.)  Chicago,  1901.  Size  10  x  6|,  pp.  245-280.  Maps  and  Illustrations. 

Guatemala.  Globus  80  (1901):  281-284.  Buhle. 

Das  Deutschtum  in  Guatemala.  Von  Heinz  Buhlo. 

HaitL  J'etermanos  AT.  47  (1901) :  193-199.  Tippenhauer. 

Beitrage  zur  Geologie  Ha'itis.  Von  L.  Gentil  Tippenhauer.  VI.  Das  Lignitlager 
von  Maissade  nnd  dcr  Aufsticg  zum  Zentralplateau  von  Gonaives  und  von  Norden 
aus.  ITttb  Map  and  Plate. 
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Magellan  Strait.  Nordeni^old 

Verh.  SieberUen  hUeraat.  G.  Koniire$$ei,  1890,  2  (1901):  303-306. 

Die  Landecliaftsformen  dcr  Magellan-Lander  roit  beHonderer  Rucksiclit  auf  die 
glacialen  Bildungen.  Von  Dr.  ( )tto  Xordenakjold. 

Niearagna.  Davii. 

Hydrography  of  Nicaragua.  By  Arthur  P.  Davis.- -Twentieth  Annual  Report  of 
the  U.S.  Geological  Survey,  181t8-9'.».  Part  iv.  Pp.  563-tj37.  Map  and  Plateg. 
Includes  an  investigation  into  the  ship-transit  prohlem,  and  report  on  the  work  of 
the  Nicaragua  Canal  Commission  of  1898. 

Paraguay.  Graham. 

A  Vanished  Arcadia,  being  some  account  of  the  Jesuits  in  Paraguay,  1607  to  1767. 
By  R.  B.  ( 'unninghame  Graham.  London:  William  Heinemann,  1901.  Size 
9x6,  pp.  xvi.  and  294.  Map.  Price  9s. 

Fern.  Haenke. 

Descripcion  del  Peru.  Por  Tadeo  Haiinke.  Lima,  1901.  Size  9J  x  pp.  xiv. 
and  320.  Portrait. 

Pern.  Moreno. 

Peril.  Lns  Irrigacioues  de  la  Costa.  Estudio  .  .  .  por  Federico  Moreno.  Lima, 
1900.  Size  8  x  <»,  pp.  226. 

Peru.  Portillo. 

Las  Montanas  de  Ayacucho  y  los  rios  Apurimac,  Muntaro,  Kne,  Perene',  Tambo  y 
alto  Ucayali.  Por  el  Coronel  D.  Pedro  Portillo.  Lima.  1901.  Size  11  X  7i,  pp. 

8  and  136.  Maps  and  Illustrations. 

Peru.  Sala. 

Republica  del  Peru.  Ministerio  del  Fomento.  Apuntes  de  Viaje  del  R.  P.  Fr. 
Gabriel  Sala.  Kxploracion  de  los  Rios  Pichis,  Paebitea  y  alto  Ucayali  y  de  la 
region  del  Gran  Pajonal.  Lima.  1897.  Size  9  x  6}.  pp.  viii.  and  196.  Map  and 
Illustrations. 

Venezuela  and  British  Guiana.  Baker. 

Verh.  Siehenten  Inttrnat.  G.  Konijresses.  1899,  2  (1901):  704-706. 
Geographical  Results  of  the  Venezuela-British  Guiana  Boundary  Dispute.  By 
Marcus  Baker. 


AUSTRALASIA  AHD  PACIFIC  ISLANDS. 

Australia.  Uerh.  Ge«.  Erd/..  Berlin  28  (1901) :  40.5-421.  Wiedemann. 

Herr  Dr.  Max  Wiedemann,  ErL'ebnisse  einer  wirtschaftgeographischen  Studien- 
reisu  nach  Australien. 

AustraRa.  Wragge. 

Suggestions  for  the  Establi.shment  of  a  Federal  Weather  Bureau  for  the  Common¬ 
wealth  of  Australia.  By  Clement  L.  Wragge.  [1  Sheet.]  Size  13J  x  8J. 

Australia— Ancient  Wreck.  Thomson. 

It.G.S.  Australasia  (  Victoria)  19  (1901)  :  83-84. 

Notes  re  the  Supposed  Ancient  Wreck  near  Warrnambool.  By  Captain  Wm.  (’. 
Thomson. 

Old  Spanish  and  Dutch  coins  of  dates  1717  and  1792  have  been  found  near  the 
scene  of  the  wreck,  of  the  history  of  which  nothing  is  known. 

Australia— Capital.  - 

New  Sontli  Wales.  Report  of  the  Commissioner  on  Sites  for  the  Seat  of  Govern¬ 
ment  of  the  Commonwealth.  Sydney,  1900.  Size  13  x  8},  pp.  vi.  and  96.  Map. 
This  was  noticed  in  the  Journal  for  November  last  (p.  538). 

Australia — Capital.  R.G.S.  Australasia  {Victoria)  19  (^I9(tl) :  30-38.  Gipps. 

Lake  George  (New  South  Wales)  as  a  Site  for  the  Federal  Capital  of  Australia. 
By  F.  B.  Gipps. 

Australia — Water  Supply.  McKinney. 

J.  and  P.U.S.  Seie  South  Wales  34(190(0  :  233-255. 

Intercolonial  Water  Rights  as  affected  by  Federation.  By  H.  G.  McKinney. 
With  Map. 
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Eaitem  Pacific.  Pallander. 

Thf  Log  of  an  Island  Wanderer.  Notes  of  Travel  in  the  Eastern  Pacific.  By 
hMwin  Pallander.  London:  C.  Arthur  Pearson,  IhOl.  Size  8  x  5^,  pp.  320. 
Illuttration$.  Price  6«.  Pregented  by  the  Publither. 

A  popular  account  of  visits  to  Rarotonga,  Taliiti,  the  Marquesas,  and  other  lands  ut 
the  Eastern  Pacific. 

Pacific — nomenclature.  Luschan. 

Verh.  Siebenten  Internat.  G.  Kongn  gget,  1899,  2  (1901)  :  393-390. 

Vorschlage  zur  geographischen  Numenklatur  der  Siidsee.  Von  Prof.  Dr.  F.  von 
Luschan. 

Queensland— Brisbane  River.  P.J.  Ciril  Engineers  145(1901):  331-339.  Williams. 
On  Some  Effects  of  Land  Floods  in  a  Tidal  River.  By  C.  J.  R.  Williams.  With 
Plate. 

Sontli  Australia — Northern  Territory.  Parsons  and  Holtie. 

The  Northern  Territory  of  South  Australia,  a  brief  historical  account :  pastoral  and 
mineral  resources.  By  the  Hon.  J.  Langdon  Parsons.  The  Capabilities  of  the 
Northern  Territory  for  Tropical  Agriculture.  By  Maurice  W.  lloltze.  (Papers 
read  before  the  Royal  Geographical  Society  of  Australia.  South  Australian  Branch.) 
Adelaide,  19(H.  Size  8}  X  o),  pp.  28.  Map  and  Illustrations.  Presented  by  the 
Royal  Geographical  Society  of  Australia,  South  Anstndian  ISranch. 

See  note.  ante.  p.  378. 

POLAR  REGIONS. 

Antarctic — Auroras.  Ciel  et  Terre  22  (1901) :  79-91,113-123.  Ar9towski. 

Sur  les  variations  periodiques  des  aurores  australes  observer's  k  b<jrd  de  la 
“  Belgica.”  Par  H.  .\r<;towski.  With  Diagrams. 

Antarctic — Belgian  Expedition.  Ar9towski  and  Thonlet. 

Expedition  Antarctique  Beige.  Resultats  du  Voyage  du  S.Y.  Belgica  en  1897- 
1898-1899  sous  le  commandement  de  A.  dc  Gerlache  de  Gomery.  Rapports 
Scientifiques  public's  aux  frais  du  Gouverniuent  Beige,  sous  la  direction  de  la 
Commission  de  la  Belgica.  Oedanog^phie.  Rapport  sur  les  densite's  de  I’tau  de 
mer  observees  a  bord  de  la  Belgica.  Par  H.  Ar^towski  et  J.  Thonlet.  Anvers: 

J.  E.  Buschmann,  1901.  Size  13  x  11.  pp.  24.  Map  and  Illustratluns.  Presented 
by  M.  J.  Thoulet. 

This  is  the  first  part  received  by  the  Society  of  the  scientific  results  of  the  voyage 
of  the  Belgica.  The  style  of  the  publication  is  all  that  could  be  desired. 

Antarctic— German  Expedition.  •  Drygalski. 

Verh.  Ges.  Erdk.  Berlin  28  (1901):  361-303. 

Die  Deutsche  Siidpolar-Expedition.  Von  Prof.  Dr.  Erich  v,  Drygalski. 

Antarctic- lee.  Pricker. 

Verh.  Siebenten  Internat.  G.  Kongresses.  1899,  2  (1901):  348-353. 

Das  I'reibeis  der  antarktischen  Meere.  Von  Dr.  Karl  Fricker. 

Antarctic — Scottish  Expedition.  Bruce. 

The  Scottish  National  Antarctic  Expedition.  By  W.  S.  Bruce.  Read  at  the 
British  Association  Meeting,  Glasgow,  13th  September,  19(J1.  Size  11  X  9J,  pp. 

10.  Map.  (See  also  Scottish  G.  Mag.  17  (1901):  561-569.) 

Arctic.  Dittmer. 

Das  Nord-l’olarmeer.  Nach  Tagebiichem  und  Aufuahmen  wahrend  der  Reise  mit 
Sr.  Maj.  Schiflf  “Olga.”  Von  R.  Dittmer.  Herausgegeben  vom  Deutschen 
S^fischerei-Verein.  Hannover  und  Leipzig:  llahn’scbe  Buchhandliing,  1901. 
Size  9J  X  6.J,  pp.  xvi.  and  362.  Map  and  Illustrations.  Price  6*. 

Arctic-  Andree’s  Expedition.  Globus  80  (19<tl) :  144-145.  Voigt. 

Wann  erfolgte  der  Untergang  der  Andr^schen  Polarexp«'dition  ?  Von  Dr.  Eric 
Voigt. 

The  writer  thinks  that,  weighed  down  by  the  ice  which  accumulated  during  a  five- 
days’  snowstorm,  the  balloon  stranded  between  July  16  and  20,  1897,  Ijetween 
Spitsbergen  and  Franz  Josef  Ijind. 

Arctic — Currents.  Bryant. 

Verh.  Siebenten  Internat.  G.  Kongresses,  1899,  2  (1901):  663-667. 

Drift  Casks  to  determine  .\rctic  Currents.  By  Henry  G.  Bryant. 
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Arctic — Ice.  Verh.  Siebenteti  IrUernat.  G.  K'>ngTe»»e$,  18'M,  2  {1901}:  343-347.  Garde. 
Die  Verbreitung  dee  Treibeisee  io  don  arktiechen  Meeren,  nsch  den  Arbeiten  dee 
Daniecbon  Moteorologischen  Institute.  Von  T.  V,  (iarde. 

Arctic— Meteorology.  - 

Meteorological  and  Hydrological  Observations,  summer  of  1.S98,  by  the  Expedition 
of  Colonel  Vilkitzky  to  the  Arctic  <  )cean.  Published  by  the  Cliief  Hydrographic 
Department.  [In  Russian.]  St.  Petersburg,  1900.  Size  11  x  9,  pp.  vi..  38,  and  4. 
Ditto,  Ditto  for  summer  of  1809.  Size  11  X  9.  pp.  viii.  and  58.  Map. 

Arctic — Nansen’s  Expedition.  Cora. 

Cotmot  12  (1804-9C)  :  2P2-224,  307-375  ;  13  (1901)  :  70  -01. 

La  SpedizioiiP  Artica  di  Fridtjof  Nansen  (1803-06).  Nntizie  e  riflessi  di  Guido 
Cora.  With  Map. 

Arctic — Norwegian  Expedition.  Mohn. 

Verh.  Sieltrnten  Internal.  G.  Kongretses,  1800,  2  (1001):  668-670. 

Ergebnisse  der  meteorologisclien  Beobachtungeu  der  Norwegischen  Polar-Expedi¬ 
tion  mit  der  "  Fram  ”  1803-1806.  Von  Prof.  Dr.  H.  Mohn. 

Greenland.  Steenstrup 

Beretning  om  en  Unders0gelseerej8e  til  0en  Disco  Somineren  1898.  Af  K.  J.  V, 
Steenstrup. — .Meddelelser  om  Gronland,  iidgivue  af  Comuiissiouen  for  Ledelsun  af 
de  geologiske  og  geographiske  Undersogelser  i  Grvuda'id.  21"''  Hefte,  pp.  251- 
:!21.  Kjobenhavn  :  C.  A.  Reitzel,  1001.  Mape  and  Platre.  Aho  separate  copy, 
presented  by  the  Author. 

This  is  noticed  in  the  Monthly  Record  (p.  379). 

Polar  flora.  Die  Natiir  60  (1901):  510-512.  Holm. 

Die  Flora  der  “ewigen  Sehnee-  und  Eis-  Region.”  Von  Herni.  Holm. 

Spitsbergen — Glaciers.  Geer. 

Verh.  Siebenten  Internal.  G.  Konyresses,  1890,  2  (1901):  200-3ti2. 

Die  Gletsehcr  von  Spitzbergeii.  Von  Prof.  Gerard  de  Geer. 

MATHEMATICAL  GEOGRAPHY. 

Cartography.  il.S.Bretonne  G.  19  (1901):  77-80.  Olivier. 

La  Cartographic  en  1900.  Par  Edouard  Olivier. 

Cartography  Fraisi. 

Verh.  Siehenten  Internal.  G.  Konyresses,  1890,  2  (1001)  :  113-119. 

La  Xouvelle  Cartographic  Horaire.  Par  le  Prof.  Henri  Frassi. 

Cartography.  Oberhummer. 

Verh.  Siehenten  Internal.  G.  Konyresses,  1899.  2  (1901):  85-98. 

Ueber  Hoehgebirgs-Karten.  Von  Prof.  Dr.  Eugen  Oberhummer. 

Cartography.  Verh.  Siehenten  Internal.  G.  Konyresses.  1899.  2  (1901) :  65-71.  Penck. 
Ueber  die  Herstellung  einer  Erdkarte  im  Maassstab  1  :  1,000,000.  Von  Prof.  Dr. 
Albrecht  Penck. 

Cartography — Methods.  Claparede. 

Verh.  Siehenten  Internal.  G.  Konyresses,  1899,  2  (1001):  941-945. 

Un  nouveau  Proccde'  de  Construction  ties  Reliefs,  employe'  par  Mr.  C.  Perron, 
cartographe  h  Geneve.  Communication  dii  .Arthur  de  t  laparede. 

Geodesy.  Verh.  Siehenten  Internat.  G.  Konyresses,  1890,  2  (1901)  :  27-31.  Fnss. 

Tafel  zur  Berechnung  der  Hbhe  und  des  Azimuts  der  Gestirne.  Von  V.  von 
Fuss. 

Geodesy.  V<‘rh.  Siehenten  Internat.  G.  Kongrestes,  1899,  2  (1901):  5-15.  Helmert. 

Neuere  Fortsehrilte  in  der  Erkenutnissder  mathematisehen  Erdgestalt.  Von  Prof 
Dr.  F.  R.  Helmert. 

Geodesy.  Verh.  Siehenten  Inter?iat.  G.  Konyresses,  1899,  2  (1901)  :  16-17.  Shokalsky. 

Sur  les  Observations  du  Pendule  ii  seconde  en  Russie.  Pur  .1.  de  Sehokalsky. 
Geographical  Distances.  Cleeve. 

V'erh.  Siehenten  Internat.  G.  Konyreeses,  18'.t0,  2  (1901)  :  0.'>4-964. 

A  System  of  Comparing  Geographical  Distances.  By  Major  Frtdk.  J.  S.  Cleeve. 
U't7/t  .Maps. 
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Latitude  Variation.  Albrecht. 

T  eWi.  Sitbenten  Inleruat.,  G.  Kougreuet.  18it9,  2  (1901)  :  18-26. 

Die  Veranderlichkeit  der  geographieohen  Breiten.  Von  Prof.  Dr.  Th.  Albrecht. 

Kap  Projections.  Stromeyer. 

Verh.  Siebenten  Intemat.  O.  Kongreue$.  1899,  2  (1901):  99-109. 

Surface  Equivalent  Projections.  By  C.  E.  Stromeyer.  ITtTA  Plate. 

Marine  Surveys.  - 

Annnii  Idrografici.  Raccolta  di  Documenti  e  Xotizie  circa  1’  Idrografla  e  la  Navi- 
gazione.  Pubblicati  pi'r  cure  dell’  Istituto  Idrografico  della  R.  Marina.  Volume 
2".  Anno  1901.  Genova.  1991.  Size  llj  x  8,  pp.  130.  CharU  and  Plates.  Pre¬ 
sented  by  the  if.  Istituto  Idrografieo,  Genoa. 

Contains  reports  on  marine  surveys  executed  by  Italian  vessels  in  various  parts  of 
the  world. 

Movement  of  the  Pole.  G.  Tidshnft  16  (1901-1902) :  121-124.  EngeU. 

Den  terrestriske  Nordpols  Variation.  Af  Dr.  M.  C.  Kngell. 

Surveying  Instrument.  Schrader. 

Yerh.  Siebenten  Intemat.  G.  Kongresses,  18'.'9,  2  (1901):  110-112. 

Le  Taoheographe.  Par  M.  Franz  Schrader.  With  Diagram. 

Time  and  Atimuth.  Ann.  Jlydrographie  29  .'ill-.ilO.  Schrader. 

Die  Bestimmung  von  Ortszeit  und  Azimut  aus  gleiehen  Sonnenholien.  Von  Dr. 
Schrader. 

On  a  shortened  method  rendered  possible  by  the  use  of  new  tables  given  in  the 
Nautisehe  Jahrbueh  for  1903. 

PHYSICAL  AND  BIOLOGICAL  GEOGRAPHY. 

Acoustic  Phenomena.  Site.  A.W.  Miinchen  Journal  (1901):  211-263.  Gunther. 

Akustisch-Geographische  Probleme.  Voii  Siegmund  Gunther. 

In  this  second  instalment  of  his  study  of  natural  acoustic  phenomena  (cf.  .Journal, 
vol.  xviii.  p.  114),  the  author  dixcusses  fully,  first  the  musical  notes  given  forth  by 
valleys,  woods,  ro<'ks,  etc.,  and  secondly,  simple  detonations,  such  as  those  associated 
with  earthquakes. 

Arid  Regions.  Hilgard. 

y'erh.  Siebenten  Internal.  G.  Kongresses,  1899,  2  (1901):  555-561. 
Characteristics  of  Soils  in  the  Arid  Regions.  By  K.  W.  lliK'ard. 

Cosmogony.  Petermaans  Af.  47  (1901)  :  217-225.  Ratsel. 

Die  Kant-Laplaeesche  Hypothese  und  die  Geogruphie.  Von  Prof.  Dr.  Friedrich 
Ratzel. 

The  writer  considers  that  the  Kant-Luplace,  or  more  correctly  the  Laplace, 
hypothesis  cannot  be  considered  the  sole  possible  explanation  of  existing  conditions 
from  the  point  of  view  of  geography. 

Cotmog^phy.  P.ff. /ris/t  A.  6(1901) :  457-464.  Close. 

Remarks  on  a  Cosmog^rapbical  Tractate  in  the  Irish  Language  in  the  Library 
of  the  Royal  Irish  Academy.  By  Rev.  Maxwell  H.  Close. 

The  existing  manuscript  is  in  great  part  an  Irish  version  of  a  work  by  Messahalah, 
a  Jew  of  Alexandria  (eighth  century). 

Dust-rain.  £<7sh.  A.  IF.  Berfin  (1901):  612-613.  Klein. 

Resultate  der  Untersuchung  der  Proben  des  am  10.  bez.  II.  Marz  1901  in  Italien, 
Osterreich  und  Deutschland  gefallenen  Stauhreirens.  Von  C.  Klein. 

Geology — Laterite.  Lent. 

Verb.  Sbbenten  Internal.  G.  Kongresses,  1899,  2  (1901):  241-245. 

Zur  Lateritfrage.  Von  Prof.  Dr.  Oskar  Lenz. 

Geology  and  Palseontology.  Zittel. 

History  of  Geology  and  Palseontology  to  the  end  of  the  Nineteenth  Century.  By 
Karl  Alfred  von  Zittel.  Translated  by  Maria  M.  Ogilvie-Oordon.  London : 
AValter  rScott,  BK)1.  Size  7}  X  5.  pp.  xiv.  and  562.  Portraits.  Price  6s.  Presented 
by  the  Publisher. 

The  original  work  was  brought  out  in  Germany  in  1899,  having  been  first  entrusted 
by  the  Bavarian  Academy  of  Sciences  to  Julius  Ewald  of  Berlin,  und  after  his  death  to 
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the  present  author.  It  has  been  sliL'htly  abridged  in  the  translation,  but  supplies  a 
useful  sketch  of  the  progress  of  eeologicnl  science  from  its  first  beginnings  onward.s,  not 
only  in  Germany,  but  in  other  countries  also. 

Geomorphology.  Davis. 

Verh.  Sie'tnten  Internut.  G.  Konqre^ie*.  18!19,  2  (1901):  221-231. 

The  Geographical  Cycle.  By  Prof.  W.  M.  Davis. 

Oeomorphology.  Lapparent. 

Verh.  Sie'ienten  Iniernat.  G.  Kongrewei,  1899,2(1901):  213-220. 

La  Question  dcs  Peneplaines  enriB!i<ree  a  la  lumiere  des  fails  geol^giques.  Par  M. 

A.  de  Lapparent. 

Glaciers  Finsterwalder  and  Mnret. 

CommiB.sion  Internationale  des  Glaciers.  Lea  variations  periodiques  des  Glaciers. 
Sixieme  Rapport.  1900,  re'dige  par  le  Ur.  Finsterwalder  et  E.  Muret.  (Kxtraitdes 
Arrhive*  deg  Sfienee$  phii»iqite>s  et  iKiturelle*,  t.  xii..  1901.)  Geneve:  Georg  &  Cie, 
1901.  Size  9x0,  pp.  28. 

Ice  Caves.  Munthli/  Weather  Ret.  29  (IWtl):  300-371.  Kimball. 

Ice  Caves  and  Frozen  Wells  as  Meteorological  Phenomena.  Alen  geparate  copy, 
pregetUed  hy  the  Author. 

This  was  noticed  in  February  in  the  Monthly  Re<-ord. 

Limnology.  Halbfass. 

Verh.  Sie^ienten  Internat.  G.  Kongreggeg,  1899,  2  (1901)  :  240-251. 
Systematische  intemationale  Seenforschung.  Von  Dr.  W.  Halbfass. 

Limnology.  7>a  G.,  B.S.G.  Pnr/s  4  (1901):  108-119.  172-189.  Babot. 

Revue  de  Limnologie.  1909-1!M)1.  Par  Charles  Rabot.  -41*o  geparate  copy, 
pregented  hy  the  Author. 

Limnology — Seiches.  Forel 

Verh.  Siebenten  Internat.  G.  Kongreggeg.  1899,  2  (1901)  :  255-258. 

Les  Seiches  des  Lacs.  Par  le  Prof.  Dr.  A.  Forel. 

Meteorology -Methods.  Wrangell. 

Verh.  Siebenten  Internat.  G.  Kongreggeg.  1899,  2  (1901)  :  307-369. 

Melhode  zur  boquemoren  Messung  von  Serial-Temperaturen.  Von  F.  Baron  von 
Wrangell. 

Oceanography-  Baltic  Sea.  Westphal. 

Verh.  Siebenten  Internat.  G.  Kongreggeg,  1899,  2  (1901):  53-64. 

Das  Mittelwasser  der  Gstsee.  Von  Prof.  Dr.  A.  Westphal.  IFiffc  Diagramg. 
Oceanography — Deposits.  Thonlet. 

Ie//i.  Siebenten  Internat.  G.  Kongreggeg.  1899,  2  (1901):  354-364. 
Classilication  des  Fonda  sous-raaruis  et  considerations  relatives  a  la  construction 
d’uiie  carte  lithologique  des  cotes  de  France.  Par  le  Prof.  J.  Thoulet. 

Oceanography — Nomenclature.  Kriimmel. 

I'erfc.  Siebenten  Internat.  G.  Kongreggeg,  1899.  2  (1901)  :  379-386. 

Die  Einfiihrung  einer  einheitlichi  n  Xomenklatur  fiir  das  Bodcnrelief  der  Oceane. 
Von  Prof.  Dr.  O.  Kriimmel. 

Oceanography— Nomenclature.  Mill. 

Verh.  Siebenten  Internat.  G.  Kongreggeg.  1899,  2  (1991):  387-392. 

On  the  Intro<luctinn  of  a  Systematic  International  Terminology  and  Nomenclature 
fur  the  forms  of  Sub-Oceanic  Relief.  By  Dr.  Hugh  Robert  Mill. 

Oceanography — Pola  Expedition.  Natterer. 

Verh.  Siebenten  Internat.  G.  Kongreggeg,  1899,  2  (IttOl):  326-333. 

Ueber  chemisch-geologische  Arbeiten  der  “  Pola  ”  Kxpeditionen.  Von  Prof.  Dr.  K. 
Xutterer. 

Oceanography — Tides.  Bbrgen. 

Verh.  Sietienten  Internat.  G.  Kongreggeg,  1899,  2  (1901):  i:>2-147. 

Feber  den  gegenwartigen  Stand  der  Gezeitenforsehung  und  die  Xothwendigkeit 
ihrer  Ausdehnung  anf  den  freien  Ocean.  Prof.  Dr.  C.  Borgen. 

Phyto-geography.  Drnde. 

Verh.  Siebenten  Internat.  G.  Kongreggeg,  1899,  2  (19<ll):  439-441. 

Deber  die  Ausbildung  der  j  danzengeographiscbeu  Kartographie.  Von  Prof.  Dr. 
Oscar  Drude. 
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Pbyto-geognpby.  Warburg. 

Verh.  SiebenteH  InUrttat.  G.  Kongre»ten,  1899,  2  (1901)  :  442-448. 
EinfubruDf;  einer  gleichm'assi^en  Nomenklatur  in  der  PflanzeDireograpbie.  Von 
Prof.  Dr.  O.  Warburg. 

Biveri.  P.7.  Ciri7  Enffineers  146  (1!K)1):  216-222.  Hearson 

A  Comparison  of  tbe  Flow  of  Water  in  a  River  with  that  in  a  SmalLScab*  Model 
of  the  River.  Ry  T.  A.  Hearson. 

Terrestrial  Magnetism.  Tillo 

FeW».  SiebeiUen  Internat.  G.  Kongre$*ei,  1899,  2  (1901);  129-131, 

8ur  la  Relation  qni  cxiste  entro  la  Repartition  des  Kle'inents  raagne'tiques  et  In 
Distribution  genentle  des  Mers  et  de  la  Temperature  inoyenue  b  la  surfuoe  du  (ilobe. 
Par  Lientenant-Ueneral  Dr.  A.  de  Tillo. 

Tidal  Phenomena.  B.  American  G.S.  33  (1901) ;  318-324.  Brownlie. 

'The  Solution  of  tbe  Problem  of  the  Tidal  Bure.  By  .Alexander  Brownlie. 

'The  writer  puts  forward  a  tlieory  based  on  bis  observations  on  tbe  bore  of  tbe 
Petitco*liac,  Xew  Brunswick. 

ANTHROPOOEOORAPHT  AND  HISTORICAL  OEOORAPHT. 

Ancient  Geography— Ptolemy.  Muller. 

Claudii  Ptolemwi  (ieo'.'rapbia  e  codicibus  reco^'Dovit,  pmlegomenis,  annotatione, 
indicibus.  tabulis  instruxit  Carolus  Mullerus.  Vtdumiiiis  primi  pars  sectinda. 
Palis:  A.  Finnin-Didot.  P.Mil.  Size  lOj  x  7J,  pp.  571-1023. 

Claudii  Ptolem.'ei  Geoirrnphia.  Tabula  xxxvi.  a  Carolo  Mullero  iiistruota.  Paris  : 
Firmiii-Didot.  1901.  Size  15J  x  12. 

Students  of  ancient  geography  will  welcome  the  appearance  of  a  second  part  of 
Muller's  Ptolemy,  the  tirst  of  which  was  irsued  so  far  back  us  1883.  Tbe  work  has 
been  taken  up.  since  the  original  editor’s  death,  by  1  >r.  C.  T.  Fischer,  bnt  the  greater 
|*urt  of  the  notes  in  the  present  part  are  still  by  Miiller.  It  embraces  l>ooks  4  and  .*» 
of  the  geography,  dealing  with  Africa  and  Western  Asia.  'I'be  atius  gives  a  useful 
com|>arative  view  of  Ptolemy’s  geography  of  the  various  countries  side  by  side  witb 
tbe  modern  maps. 

Antbropogoograpbv.  Meitscn. 

Verh.  ait^ieiiten  Inleriutt.  G.  Kongremee,  IS'.f.t,  2  (1901) :  483  497. 

Die  verscliiedene  Weise  des  Ueliergangs  vom  Xomaileiileben  zur  festeii  Siedelnng 
bei  Kelten,  Germanen  und  Slaven.  Von  Prof.  Dr.  Auguste  Meitzen.  I4'«i/*  Plate*. 

Commercial  Geography.  Adams 

A  Text-Book  of  Commercial  Geography.  By  Cyrus  C.  Adams.  Xew  York  :  D. 
Appleton  and  Co.,  1901.  Kize  8  x  54,  pp.  xvi.  and  506.  Map*  and  llludrativm. 
Prt-iented  by  the  Publiehert. 

The  main  facts  and  principles  of  commercial  geography  are  here  clearly  put  forward, 
(si>ecial  prominence  being  given  to  the  commercial  relations  of  the  United  States,  'he 
book  being  primarily  intended  for  use  in  America.  Considerations  of  space  have 
perhaps  le<i  in  parts  to  tis)  great  compression,  and  the  treatment  of  African  commerce  is 
Ininlly  adequate.  On  the  whole,  however,  the  fac-ts  are  well  up  to  date. 

Commercial  Geography— Pearl  Fisheties.  Collett  and  Donnan. 

J.  Ceylon  Hr.  It.  Afiatie  S.  16  (1901)  :  165-197. 

Pearl  Oysters  and  Pearl  Fisheries.  By  O.  Collett. 

Remarks  upon  some  of  the  questions  rcferrerl  to  in  Mr.  Collett’s  pa|K-r  on  •*  Pearl 
ttystersand  Pearl  Fisheries,"  by  Captain  J.  Donnan. 

Commercial  Geography— Tea  Mo  Ewan 

Verh.  iSiebenten  Internat.  G.  Kongreteei,  1899,  2  (1901);  449-456. 

The  Geographical  Distribution  of  the  Tea  Plant  in  Growth  and  of  its  prtsluct  in 
cousumptiou.  By  John  McEwuu.  U'lt/i  Map. 

Economic  Geography.  Rehbock 

Verh,  eheltenten  IhUrnat.  G.  Kongre*$e$,  1899,  2  (1901):  545-.>54. 

Der  wirthschattlichc  Werth  der  Subtroiien  in  seiner  .tbhangigkeit  von  der  Wasser- 
Ira'e.  Ven  Prof.  Th.  Rehbock. 

Ethnology.  Verh.  ties.  Etdh.  B>rlin  28  (1991)  :  356-359.  Boas. 

Die  Jesuj.-Xordpacilische  Expedition.  Von  Prof.  Dr.  I  rtnz  B(  as. 
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Ethnology.  Verh.  SiehenUn  Inltrnat.  0.  Kongretttf.  1809,  2  (1901):  078-685.  Boas. 

The  Jesup  North  I’ncifio  Expedition.  By  I’rof.  Dr.  Franz  Boas. 

Ethnology.  Verh.  Sielentfn  Internal.  G.  Knngrr$»e»,  181*9.  2(1901):  586-.'>97.  Wilser. 

li'nsBt'n  und  Volker.  V^m  Dr.  Ludwig  Wilser. 

Ethnology — Aryans.  _  _  Ratzel 

Verh.  Siehenlen  Internal.  G.  Kongrettcf,  1899,2  (1901):  075-585. 

Her  I'rsprung  der  Arier  in  geograpbischem  I.ieht.  Von  I’rof.  Dr.  Friedrich 
Ratzel. 

Historical— Christianity.  Silzh.  A.W.  litrlin  810-84.">.  Harnack 

Vorstuilie  zu  ciner  <  leschiehte  dcr  Verhreitung  lies  < 'hristentbuius  in  den  ersten 
drci  .lahrhuuderten.  Von  Adolf  Harnack. 

Historical  —Early  Globe.  Estreicher. 

Tad.  Estreicher.  (ilobus  Bihlioteki.lai.'ielloiiskicj'/  poca/tku  w.  XV I. (Kin  Krdglobus 
alls  dem  Anfange  dee  XVI.  .Ih.  in  der  .lagellonischen  Bibliothek).  Vorgelegt  den 
15  .Tanuar  I'.tOO.  (Bulletin  International  do  I'Acailtmie  de.s  Sciences  dc  ('racosie 
Mars  191*0.)  Si/e  9x0,  jip.  90-105.  [.Vlso  version  in  Polish,  pp.  18.]  lUuttra- 
lion.  l‘re*ented  by  the  Author. 

See  note  in  Journal  for  August.  1901  (vol.  xviii.  p.  220). 

Historical— Ophir.  Keane 

The  (Jolil  of  Ophir,  Whence  brought  and  by  Whom?  By  Professor  A.  II.  Keane. 
London  :  Kdward  Stanford,  1901.  Si/e  8J  x  5J,  pp.  xviii.  and  214.  I'riVv  ~>r.  net. 
I’retent'd  by  the  ruhlirher. 

.\  review  of  this  appears  in  the  present  number  (p.  3til). 

Historical— Sea-mile.  Wagner. 

Fer/i.  Sie'itntin  Intrrnut.  G.  Kongreene,  18!*9,  2  (1901) ;  •*<77-883. 

Die  Realitat  dcr  Existen/  dcr  Kleinen  Mittelmcer-Meilo  auf  den  italienischen 
Seekarteu  des  .M  ittclalters.  Von  Prof.  Dr.  Hermann  Wagner. 

History  of  Geography.  OUnther. 

Verh.  Siihenlen  Internat.  G.  Kongreuee,  1899,2(19**1):  819-844. 

Der  Hninanismus  in  seinem  EiuQuss  auf  die  Entwickclung  der  Erdknnde.  Von 
Pnif.  Dr.  Siegninnd  Uiinthcr. 

Industries- Distribution.  Halle' 

Verh.  HiebenteH  Internot.  G.  Kongre»*e*,  1899,2(1901):  .516-.V28. 

Die  Vcrtheilung  der  Indu.>;tric  auf  die  klimatischcn  Zoneu.  Von  Prof.  Dr.  \on 
Halle. 

Political  Geography.  LVc.  t;.  49  (1901):  .501-514.  Deschamps 

La  France  et  I’Angleterre  devant  ITsIani.  Par  Le8>n  Deschamps.  With  Map. 
Population  Maps.  Hettner. 

Verh.  Slebenten  Internal.  G.  Kongreem  f,  1899,  2  (1901) :  .502  510. 

Ueber  bevolkerungsstatistische  Grnndkarten.  Von  Prof.  Dr.  Alfred  Hettner. 
Plate. 

BIOGRAPHY. 

Chaix.  .Mem.  S.G.  Genere  4o  (1901) :  73-84,  1 1 1-1 19.  Chaix 

Notice  sur  lee  Travaux  de  Paul  Chaix.  Par  Emile  Chaix.  IPit/i  Portrait . 

<  'atalogue  des  prineipales  publications  do  Paul  Chaix.  Par  Emile  Chaix. 

D' Albertis.  Iliv.  G.  Ilaliana  8  (1901):  <:28-6;{2.  Mochi. 

Di  Luigi  Maria  D’ Albertis  e  della  sua  opera  soicntitica.  Cenni  del  Dott.  Aldo- 
brandino  Mochi. 

Kingsley.  J.  Ay'r/con  N.  (19*11) :  1-16.  Green. 

Mary  Kingsley.  By  Mrs.  .1.  R.  Green. 

Nordenskiold.  .Nature  64  (1901):  450-452.  Bruce. 

Prof.  Baron  Adolf  Erik  von  Nordenskjold.  By  W.  S.  Bruce. 

Nordenskiold.  Deutsche  G.  Bldtter  :  80-95.  Lindeman. 

Adolf  Erik  von  Nordenskiold.  Von  Moritz  Lindeman.  Alto  teparute  copy,  pre¬ 
tented  by  the  Author. 

No.  III. — March,  1902.]  2  k 
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OENEBAL 

Geography.  Redway. 

The  New  Basis  of  Clcngrapliy.  .\  Manual  for  the  Preparation  of  the  Teacher. 

By  Jacques  W.  Bedway.  New  York:  the  Maeiiiillan  Co.;  Londou  :  ^laemillan 
&  Co.,  19(11.  Size  S  X  oj,  pp.  xiv.  and  2:>0. 

This  is  reviewed  elsewhere  {unte.  p.  368). 

Geography  and  History.  Kretschmer. 

I’er/i.  Siebenten  liilernaf.  G.  KoHjre»si-s,  1899,  2  (1901^ :  923  93((. 

Hie  Bezichuiigcn  zwiscLcn  Geographic  uud  Geschichte.  Von  Dr.  Konrad 
Kretschmer. 

Malaria.  C.  lil.  133  (1901);  457-4.59.  Billet 

Sur  I’apparition  simultanee  des  m<iustiques  du  genre  Aaop/e  /ts  et  des  premiers  cas 
dc  paludisme  dans  la  region  dc  Constantine.  Note  do  M.  Billet. 

Metric  System.  Mill 

Verb.  SiehenUn  httf  rnul.  G.  Kongrvtu  f,  1899.  2  (1901)  :  120-124. 

On  the  Adoption  of  the  Metric  System  of  Units  in  all  Scientific  Geographical  Work. 

By  Dr.  Hugh  Bobert  Mill. 

Palestine  and  Egypt.  - 

Guide  to  Palestine  and  Kgypt.  London:  Macmillan  A  Co.,  1901.  Size  7  X  41, 
pp.  XX.  and  270.  Mupt  and  Vreaented  by  the  VulAithert. 

This  is  noticeil  in  the  present  number  with  other  guides  of  the  same  series  (p.  366). 

Yellow  Fever.  J/ec.  ficiVn/i/ique  16  (1901);  686-690.  - 

La  tievre  jauue  et  Ics  moustiques. 
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By  E.  A.  REEVES,  Map  Curatcr,  R.Q.S. 

EUROPE. 

England  and  Wales.  Ordnsnee  Survey. 

Ordnance  Scrvkv  ok  PIngi.and  and  Wai.es  : — Bevised  sheets  published  by  the 
Director-General  of  the  Ordnance  Survev,  Southampton,  from  .lanuarv  1  to  31, 
l!t02. 

6  inch— County  Maps: — 

Bedfordshire,  1  8.E.,  3  s.e.,  4  n.e.,  s.w.,  s.k..  7  n.w.,  s.w.,  12  n.w  .  n.e.,  s.w.,  s.k.,  13 
s.w.,  15  N.E..  8.E.,  16n.w.,  s.e..  17  N.E.,  S.K.  ,  18  N.W.,  8  E.,2n  N.E.,  8.E.,  21  S.W. ,22  N.W., 
N.E.,  8.W.,  25  N.W.,  8.W.,  28  s.i:.,  29  n.e..  s  w.,  31  (  n.e..  s.e.  ).  32  s.w.  Cardiganshire. 

1  N.W., N.E.  HantingdoDshue(Dei. ).  13 s.w.  Merionethshire.  17  n.w., 24  n.w., s.w., 
37  N.E ,  38  8.i-_,  39  8.W.,  47  s.w.,  48  n.w.,  n  e.  Monmonthshire.  18  n.w.,  s  w.,  23  s.w., 
28  s.w.  Montgomeryshire.  2  s.w..  12a  s.e  .  12  s.w..  25  s.w  Staffordshire.  36  N.w., 
37  N.E.  Wiltshire,  5.5  8.E..  72  s.w.  (71  n.w.,  and  74a  n.e.)  Is.  each. 

25-inch— County  Maps: — 

Cambridgeshire,  HI.  13;  V.  4 ;  VI.  1,  5.  6,  7,8, 11,  12,  16;  IX.  16;  XL  4.  8;  Xli. 

1.  2,  .5,  6,  9,  13;  XV.  4;  XVI.  2,  3,  .5,  6.  7,  9,  10,  13;  XX.  4.  8.  12;  XXL  I  ; 
XXXIII.  1 ;  XLIV.  11 ;  XLV.  6.  Dorsetshire,  HI.  II.  12,  15 ;  VII.  3.  4,  7,  12,  1.5. 
16;  XIH.  .3.  7,  8,  11,  12.  16;  XXIH.  2.  3.  4,6;  XXXV.  16;  XLIV.  I  ;  LVH.  13 
Gloucestershire,  I.  16;  HI.  8,  10.  11,  12.  1.5.  16;  IV.  I.  2.  3.  9,  ID.  13;  VI.  7;  VII 

2.  ,5.  6;  VHI.  6.  Huntingdonshire,  11.  16;  XIX.  14;  XXIH.  1;  XXVII.  11; 

XXVI 11.  6.  Monmonthshire,  XV.  1,  2.  .5. 13;  XXI.  (1  and  2).  5  ;  XXVI.  9;  XX XL 
13;  XXXIII.  4.  Montgomeryshire,  XVI.  1,3,  4.  5,6,  7.  8.9. 11;  XVII  1;  XXL 
8;  XXII.  5;  XXXIII.  1.  5,  6;  XXXIV.  4.  Shropshire,  III.  16  ;  IV.  (9  and  5). 
13;  IX.  4.  8,  11.  14, 15;  X.  1.  5;  XV.  7,  8.  12.  16;  XVL  1  (2  and  3).  6.  8.  10,  II. 
12.  16;  XVH.  5,  9.  13;  XXL  16;  XXII.  4.6.  8.  9;  (XXIH.  4  and  XXIV.  1); 
XXIH.  9,  10,  13.  14,  15;  (XXIV.  1  and  XXIH.  4);  XXVH.  13.  14.  15:  XXVHI. 
8;  XXIX.  4.  7.  8.  9,  II,  14.  15.  16;  XXX.  1.  2.  4.  5.  6,  7.  9.  10;  XXXII.  4.  7.  8, 
11,  12;  XXXIII.  1.  2,3.  6.  Staffordshire,  XLV.  1;  XLVI.  3.  12,  15,  16;  LHL 
13;  LIV.  14.  Warwickshire  and  Do.  (Det.);  I.  14;  Ij.  1,  2.  3.  10.  12;  LHL  6. 
Worcestershire  and  Do.  (Ihd.  Xo.  3);  XLIII.  10  (areas  of  Church  Honeybonme 
Parish  only),  11,  15,  16;  XLIV.  2. 3.  4. 8.  12;  XLV.  13;  L.  5  (areas  of  Broadway 
Parish  only);  l.ll.  1,  5,  9.  3s.  each.  {K.  Stanford.  Londou  Aijent.) 
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England  and  Wales.  Geological  Snney 

Mkmoirs  : — Berkshire,  Water  Supjjly  of,  3s. 

{EL  Stanford,  London  Agent.) 

Eaiope.  Barrere. 

F.uropo.  Seale  I  :  4,50ii,(i00  or  71  stat.  inile.s  to  an  inch.  Paris:  H.  Biiriere,  I'.Hil. 

2  gheets. 

A  co'oiired  general  map  showing  pilitieul  divisioius,  steamer  routes  and  railway.^. 
The  latter,  however,  are  not  altogether  aceiirate;  for  instanee,  a  line  is  shown  as 
opened  from  Bergen  to  Christiania,  while,  as  a  matter  of  fact,  this  line  runs  no  lurtlier 
than  Vossevangdi  at  the  present  time. 

Enrope.  International  Geological  Commission 

('arte  g^ilogique  internationale  de  I’Kiiropc.  Seale  1  :  l..aOO.n*i()  or  23'7  stat.  miles 
to  ail  inch.  I.ivraisoii  iv.  Berlin  :  l)ii-trich  Iteimer,  1'.mi2.  Vregented  thronijh  the 
IHrtrlor  of  the  Geological  Surety,  London. 

This  is  the  fourth  i.ssue  of  the  Giological  map  of  Kuro|)e  proposed  by  the  Inter¬ 
national  Geological  Congress  at  Bologna  in  1K81.  and  executed  conformably  with  the 
decision  of  an  International  Commission  with  the  approval  of  the  various  govern¬ 
ments,  under  the  <lirection  of  M.\l.  Beyrich,  Hanehccorne,  and  Beyschlag.  It  is 
printed  in  carefully  selecteil  colours  showing  the  various  formations,  and  when  com- 
jdeto  will  consist  of  forty-nine  shwts.  of  which  twenty-five  have  already  upfM-ared. 
The  present  part  contains  the  following  sheets:  3  (C  1.)  (almost  a  blank),  eastern 
part  of  .Ian  Mayen  island;  In  (C  II.),  Western  Norway  from  the  Lofoten  islands  to 
Aalesnnd;  17  (C  III,).  Southern  Norway  and  Sweden:  11  (L)  II.),  North  part  of  the 
(iiilf  of  Bothnia  and  surrounding  portions  of  Finland  and  Sweden  and  Norway;  l.s 
(It  III.),  Parts  of  ItuHsia  and  Sweden  around  the  northern  Baltic  and  Gulf  of 
Finland  ;  lit  (Kill.).  St.  Petersburg.  Moscow,  amlneighbonrhixKl;  2tJ(K  IV. ),  Smolensk, 
Kursk,  and  the  valley  of  the  Dnieper. 

Germany.  Konigl.  Fruess  Landes-Anfnabme 

Karte  des  Dcutschen  lieiches.  Scale  1  ;  inO.IMtO  or  I’tJ  slat,  mih.-s  to  an  inch. 
Sheets:  173,  Aurich :  I7(J.  Bromervbrde :  177.  Itiixtehude;  207,  ( tttersls-rg ;  2t;o. 
Nienburg.  Ilerausgegebi  n  von  der  Kartogr.  .Vbtheilung  der  Konigl.  Prenss. 
LandeB-Aufiiahmc.  I'.tOl.  Price  \.^mu  each  gheet. 

Historical  Atlas.  Poole. 

Historical  .\tlas  of  .Modern  Kurope,  from  the  Decline  of  the  Romaa  Kinpire;  com- 
]>rising  also  maps  of  parts  of  .\sia  and  of  the  New  M’orld  connected  with  F.uro|>eau 
History.  Kdited  by  Reginald  Lane  Po<de,  .m.  a.,  I'll.o.,  Fellow  of  Magdalen  College, 
and  Lecturer  in  Diplomatic  in  the  I'niversity  of  Oxford.  Part  xxviii.  Oxford: 
The  Clarendon  Press;  London  Kdiiiburgh,  ( llasgow.  and  New  York  :  Henry  Frowde, 
M.A. :  Kdinhurgh  :  W.  A  A.  K.  .Johnston,  limi.  Price.  3s.  (kf.  Pregented  hy  the 
Clarendon  Pregg. 

After  an  interval  of  about  eighteen  months,  another  part  of  this  instructive  atlas 
has  appeared.  There  are  }et  two  parts  to  Ire  published  to  complete  the  work,  aud  it 
is  to  Ire  hoped  that  it  may  not  again  lx-  found  necessary  to  allow  so  long  a  time  to 
elapse  between  the  dates  of  issue.  This  part  contains  the  following  maps:  No.  42, 
illustrating  the  growth  of  Prussia.  1  ll.o  to  1890.  No.  00.  Italy,  c.  1107  to  12.">0.  No. 
.S3,  Imlia  under  Mohammedan  Rule:  The  Kingdom  of  Delhi,  a.h.  c.  LilU;  The  Moghul 
Empire  at  the  death  of  .Vkbar,  a.d.  100.“).  Mr.  C.  Grant  Rolrertson,  m.a..  writes  the 
letterpress  for  the  map  of  Prussia,  Miss  Lina  Kekenstein  for  that  of  ludy,  and  Prof. 
Lane  Poole  describes  India  under  Mohammedan  Rule. 

Iceland.  Thoroddsen 

Geological  Map  of  Iceland.  By  Th.  ThonHldson.  Surveyed  in  the  years  1881  to 
18'.)8.  Scale  1 :  0iKt,0<l0  or  9  5  stat.  miles  to  an  inch.  Kdited  by  the  ('ai  isberg  F'und, 
1901.  Co|)eidiagen  :  .\.  K.  Aamodt.  '2  gheetg. 

This  map  shows  the  results  of  Th.  Thoroddsen’s  geological  investigations  in  Iceland, 
made  during  his  extensive  travels  and  surveys  in  the  islaml  from  1881  to  1898.  Several 
maps,  by  the  same  author,  have  h  en  previously  puhlished,  showing  the  geology  of 
ilitrereiit  districts,  but  now  these  have  been  brought  together,  ami  the  information 
shown  ui)on  one  general  map  of  the  island. 

ASIA. 

Asia  Minor  Kiepert. 

Karte  voii  Kloii.asien.  Scale  1  :  K.'O.nOn  or  Go  slat,  mihs  to  an  inch.  Von  Dr. 
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Kichard  Kiepert.  Sheets:  A  IV.  Siuob;  C  III.  Kuiiia.  Berlin  ;  Dietricli  lieiiner 
(Krost  Vohsen).  r.Ml2.  Price  (J  marhg  each  theet. 

Two  adilitiiinal  ahcets  uf  Dr.  U  Kiepert’s  new  map  of  Asia  Minor,  which  was 
noticed  in  Geographical  Journal  U)t  last  mouth.  Four  other  slieels,  "  F.riiuuek.” 
*■  Karsarie,”  "  Unie.”  and  "  Aduua.”  are  now  in  the  hands  of  the  lithographer,  and  will 
doubtless  be  published  before  long. 

Indian  Oovernment  SnrTejs.  Snrveyor-Oeneral  of  India. 

Indian  Atlas,  4  miles  to  an  inch.  Sheets:  65.  partsof  districts  Aliuora.  (lurhwul. 
Native  State  of  Tehri  Garhwal  (Xorth-Western  I’rovinces),  of  district  Kungra, 
Native  States  of  Baslmhr  anil  Kanawar  (Punjab),  and  of  Uiiniles  or  Narikhotsiina 
and  Monyal  (Tibet),  IDUl ;  42  s.E..  partsof  districts Shimoga.  Kadur, aud  Chitaldrug 
(Mysore)  and  Dharwar  (Bombay).  1899 :  48  x.e..  parts  of  districts  Debra  Dun, 
8ahuraupur,Garh\vdl,aud  Native  State  of  Tehri  Garhwal  (North-Western  Provinces), 
and  districts  Umballu,  Karwal,  aud  Native  States  of  Sirmur,  Patiala  and  Kalsia 
(Punjab).  1900;  48  n.w.,  parts  of  districts  Umhalla.  Ludhiana,  and  Karnul.  and  of 
Patiala,  Nabba,  Jind,  Maler  Kotla.  and  Kalsia.  Native  States  (Punjab).  1897 :  48 
H.w..  parts  of  districts  Ilissar  and  Karnal.  and  Native  States  of  Patidia  and  Jind 
(Punjab).  1899  ;  48  8.E..  parts  of  districts  Dehra  Dun.  British  Garbwul.  Saharanpur, 
Muzaffarnagar,  and  Bijnor  (North-Western  Provinces),  and  Karnal  and  I'luballa 
(Punjab),  1900  ;  52  N.w.,  parts  of  Native  States  Gwalior  and  Indore  (<  'entrul  India 
Agency).  Udaipur.  Tonk.Jhalawar,  and  Kotah  (liujpuhina  Agency).  1899  ;  59  N.w., 
jrarts  of  districts  Shimoga  and  Uhitaldrug  (Mysore  St4ite).  Bellary,  and  Anautapur 
(Madras  Presidency),  and  Dharwar  (Bonibiy  Presidency).  1901;  71  N.w.,  parts  of 
districts  Narsinghpur,  Snugor,  Daniob.  Hoshangabail  (C .  ntral  Provinces),  and  of 
Native  States  Biiopal  Gwalior.  .Nawab  Easoila.  aud  Muhammadgarh  (( '.  I.  Agency), 
1899;  71  S.W.,  parts  of  districts  Narsinghpur  lloshangabad,  Betiil,  Chindwara,  and 
Seoni  (Central  Provinces),  and  Native  State  of  Bhopal  (C.  1.  .Agency).  1899;  72 
S.W.,  parts  of  districts  Nagpur,  and  Wardha  (Central  Provinces),  aud  Amraoti  of 
Ber.ir  (Hyderabad  .Assigned  Districts).  1899 ;  78 N.w.,  partsof  districts  North  .Vreot, 
Cudda|>ab  (Madias  Presidency),  and  of  Kolar  (Mysore),  1901. — Lower  Provinces 
Revenue  Survey,  1  mile  to  an  inch.  Sheets:  4.5,  District  Purneah,  additions 
to  boundaries.  1897.  1991. — .Assam  Survey.  I  mile  to  an  inch.  Preliminary  edition. 

Sheels;  16,  Districts  Kamrup  and  Goalpiira.  Seasons  1898-95  and  1896-97. 
1901.  28.  district  Kamrup.  Season  1885-86.  1901.  69.  District  Caeliar,  Seiisou 
1889-33.  1901. — Central  India  and  Rajputaua  Survey,  1  mile  to  an  inch. 

Sheets:  296,  jiarts  of  Gwalior,  Indore,  ’I'ouk,  and  Jaora  (C.I.  .Agency),  and 
of  L'daipnr  aud  Partiibgarh  (Rajputiina  .Agency),  Season  1875-76.  1901. 

227,  parts  of  Native  States  Jaipur,  and  Jodhpur  (Rajputiina  -Ageney). 
Season  1866-67,  1990.  229.  partsof  District  .Ajmer,  and  of  Native  States  Jaipur, 

and  Kishaiigarh  (Rajputaua  .Agency),  Season  1868-69,  IttOl.  217,  parts  uf  Native 
Slates  of  Holkar,  Dhiir,  Gwalior,  aud  B.irwiini  (C.I.  .Agency),  Season  1872-74. 
1899.  320,  parts  of  Gwalior  (C.I.  .Agency),  aud  .laipiir  and  Karauli  (Rajputaua 
.Agency).  Season  1864-66.  1901.  324,  parts  of  Native  States  Gwalior  (I  I. 
.Agency),  aud  of  Kotah  aud  Jballawar  (Rajputaua  Agency),  Season  1870  71. 
1899.  381,  parts  of  Bho|>ul,  (iwitlior,  Indore,  and  Dewas  (C.I  Agency).  Season 

1877- 78.  189'.i.  848.  parts  of  ( i  walior(l  .1.  .Agency),  and  of  Kerowli  and  Dholpar 

(Rajputaua  Agency).  Season  1863-6.5.  I'.iOl.  347,  parts  of  Native  States  Gwalior 
(C.I.  -Agency),  and  Jhalawar  (Kajputana  .Agency),  Season  1864-66,  1901.  86.‘», 
part  of  Gwalior  (C.I.  .Agency).  Season  1863-t;4,  1909.— North-Western  Provinces 
and  Oudh  Survey,  1  mile  to  an  inch.  Sheets:  14.  district  Salmranpur.  Season 

1878- 80.  1900. — ^>.5,  district  Gorakhpur,  Season  1885-88.  1991.  -South-Kastern 
Frontier,  1  mile  to  an  inch.  Sheets:  1  N.w.  (4th  edit.),  |iurts  of  districts  North  and 
South  Lushai  Hills,  and  Native  State  of  Manipur  (.Assam),  Hill  Tip^iera  (Bengal), 
and  Chin  Hills  (Upjier  Burma),  Seasons  1858-66,  1871-72. 1888-94,  1900.  4  N.w. 
(6th  cilit.).  parts  of  districts  Katha.  Bhamo.  Shwebs.  Ruby  Mines,  and  Northern 
Shan  States  (Upper  Biirina),  Seasons  1886-9.5.  1991. — Berar  or  the  Hyderabad 
.Assigned  Districts,  1885.  8  miles  to  an  inch.  Additions  to  1900. — Calcutta  and 
surrounding  country  (3id  edit.),  1  mile  to  an  inch.  I'.iW.  8  sheets. — .Map  of  the 
country  19  miles  around  Calcutta  (Fort  AA’illiam),  1  mile  to  an  inch.  1901, — 
Mysore.  10  miles  to  an  inch.  1990  (with  an  index). — Central  Provinces,  80  miles 
to  an  inch.  1901. — District  Mandla,  Central  Provinces.  8  miles  to  an  inch.  189;i. 

— Conventional  signs  b>  be  used  on  topigraphical  maps.  2  sheels. — I'regeiited  hy 
H.M.  Secretary  of  State  for  India,  through  the  Indian  Office. 

Indo-China.  Lunet  de  Lajonquiere. 

Atlas  Archeologique  de  I’lndo-Chine.  Monuments  dii  t  hampa  et  dii  f  'ambodge 
par  le  Caiiitaine  E.  Lunet  de  Lajonquiere.  Scale  1  :  .500.(I99  or  7'8  stat.  miles  to 
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an  inch,  rublicatious  Je  rEeole  Frangtise  (I’Extre'uie-Orieut.  I’liris:  E.  Leroux, 
1901.  rreunted  by  Vf'cole  Franfahe  d’Erlri'me-Oi-ient. 

Througliout  Indo-China  there  are  to  be  found  numeroua  evidencea  of  an  ancient 
Hindu  civilization  in  the  form  of  ruina  of  temples,  palacea,  statues,  and  insetiptiona; 
and  although  the  existence  of  some  of  these  has  been  known  fur  years  past,  yet  it  is 
only  recently,  since  the  French  have  undertaken  a  survey  of  the  country,  that  many 
others  have  been  brought  to  light.  This  atlas  shows  the  position  aud  special  character 
of  a  great  number  of  these  antiquities,  and,  so  far  as  the  area  it  includes  is  concerued, 
it  appears  to  be  Very  complete.  It  consists  of  four  maps  arranged  in  the  followinir 
order:  South  Annatn,  Xortli  Annara, South  fambo.lia  and  N'orth  Cambodia, in  addition 
to  which  there  is  a  general  map  of  the  whole  of  Indo-China  as  an  index,  and 
upon  which  are  also  given  the  {iositi»n  of  the  principal  temples,  &e.  lying  out¬ 
side  the  limits  of  the  larger-seale  maps.  The  sheets  of  the ‘Carte  de  ITndo-Uhine,’ 
on  the  scale  of  1  :  .^(III,IKI0.  now  in  course  of  publication  by  the  liureau  Topographique 
des  Troupes  dc  ITndo-Chinc,  serve  ns  a  basis  for  the  atlas.  Upon  these  the  archieo- 
logieal  information,  including  also  the  sites  of  old  bridges,  roads,  etc ,  is  shown  in  red. 
In  some  instances  corrections  and  additions  have  been  made  to  the  topography  of  the 
country  as  ])reviously  shown  on  the  maps.  The  atlas  also  contains  tables  giving  the 
names  and  situations  of  the  antiquities  aud  points  of  archxologieal  interest  which  are 
laid  down  upon  the  maps.  The  portion  of  Cambodia  here  dealt  with  is  only  that 
occupied  hy  the  Frimch ;  later  on  it  is  intended  to  publish  a  supplement  to  the  present 
work,  giving  similar  information  concerning  Siamese  ( 'ambodia. 

A7BICA. 

Sahara  Mission  Coppolani 

Caite  dc  la  Mauritaiiie  Sahurienne.  Scale  1  :  l.nOO.IKK)  or  15'8  stat.  miles  to  an 
inch.  D'apres  les  documents  releve's  snr  place  et  les  reuseignements  de  source 
indigene  recueilles  par  la  mission  Cappolaui  chez  les  Maures  et  les  Tourareg,  et 
les  itineraires  eonnus.  I’aris:  .V.  Challamcl,  19o2.  4  sheets. 

This  large  four-sheet  map  shows  the  whole  of  the  Siihara,  from  the  Wadi  Draa  on 
the  north  to  the  Niger  below  Timbuktu  on  the  south,  and  from  the  Atlantic  coast 
on  the  west  to  the  meridian  of  Paris  on  the  east.  As  M.  Copirolani’s  mission  travelled 
only  in  the  region  of  the  Senegal  and  Niger,  with  the  exception  of  a  journey  into  the 
Sahara  to  the  north  of  Timbuktu  as  far  as  .\rawun  (in  about  lat.  19°  III'  N.),  it  is 
evident  that  by  far  the  greater  part  of  this  map  is  compiled  from  the  work  of  other 
explorers  anil  native  rejiorts.  Many  areas  are  still  unexplored,  but  the  map  contains 
a  great  deal  of  information,  of  a  mure  or  less  reliable  character,  as  well  as  the  routes 
of  several  other  travellers.  It  is  clearly  printed  in  colours.  .Vn  inset  plan  of  Arawau 
and  neighbourhood  is  given. 

West  Africa.  Bonrdariat. 

Caite  de  la  I  dte  d'lvoiiic.  Scale  1  ;  liiiO.nOll  or  Ho  stat.  miles  loan  inch.  Par 
.\.  .1.  Konrdariat.  Paris :  II.  Barrcrc. 

Conqiiled  from  the  author's  own  surveys  and  observations  as  well  us  from  those  of 
other  travellers,  including  the  maps  of  binger,  Marchand,  Pobeguin,and  Spicq.  It  is  to 
a  great  extent  a  mining  map,  and  shows  the  limits  of  the  region  open  to  the  exploitation 
of  mines,  the  areas  concerning  which  permit  de  recherche*  were  sought  and  gruntol 
bi'tween  .lanunry  1  and  November  1,5,  19iil,  as  well  as  a  list  of  persons  and  companies 
holding  concessions,  and  other  information  of  a  kindred  character.  Travellers' routes 
and  proposeil  railways  arc  also  shown. 

AMERICA. 

Argentine  Republic  Argentine  Bonndary  Commission. 

Sixteen  Maps  of  the  Cordillera  de  los  .\ades.  From  the  surveys  of  the  Argentine 
ISoundary  ( 'onimission.  (1)  N.W.  Region  of  the  Argentine  itepublic.  1 :  1,000,000; 
(*2)  Region  between  :{h°  50'  and  41°  10'  S.  lat.,  showing  the  proposed  Argentine  and 
Chilian  boundary-lines,  I  :  500,000 ;  (:!)  Ipela  ridge  and  lakes  Huechn-Lnfquen, 
Lolog  and  I.acur,  l>etween  30°  40' aud  40°  30',  1  :  100,000;  (4)  Region  between 
41°  0'  and  43°  40'  8.  lat.,  showing  the  proposed  Argentine  and  Chilian  boundary- 
lines,  1  ;  500,000;  (5)  Region  Ijetween  43°  0'  and  45°  20'  S.  lat,  showing  the 
proposed  Argentine  and  Chilian  boundary -lines,  1  :,500,000;  (0)  Showing  the 
Continental  divide  in  the  'I'ertiary  tableland  between  43°  30'  and  44°  45'  S,  lat., 

1  :  100,000;  (7)  Region  between  4.5°  0' and  47° '20'  8.  lat.,  showing  the  proposed 
.Argentine  and  Chilian  boundary-lines,  1  :  500,000 ;  (8)  Headwaters  of  rivers  Aisen 
and  Mayo,  between  45°  14'  and  40°  10',  1  :  200,000;  (9)  Valley  of  lake  Hneuos 
.Vires  and  rivers  Fenix  and  Discado,  1  :  loo.OOO;  (lO)  Region  between  47°  and 


4U 


NSW  MAPS. 


49°  30'  S.  lat.,  showing  the  proposoil  Argentine  and  Chilian  boundary-lines. 

1  :  500,000;  (11)  Region  between  49°  30'  and  52°  30'  S.  lat,  showing  the  proposed 
Argentine  and  Chilian  boundary-lines,  1  :  500,000;  (12)  Orograpbu-al  pre¬ 
liminary  map  of  the  S.W.  Region  of  the  Argentine  Republic,  1  :  1,000.(M)0;  (13) 
Pr(‘liininary  map  of  the  S.W.  Region  of  the  Argentine  Republic,  1  :  1,000,000 ; 

(14)  Preliminary  map  of  the  S.  Region  of  the  Argentine  Republic.  1  :  1,000,000; 

(15)  Region  between  50°  40'  and  52°.  showing  proposed  Chilian  boundary-line. 

1  :  200,000;  (16)  Region  between  ,'50°  40'  and  52°,  showing  proposed  Argentine 
boundsry-line,  1  :  200.000.  Presented  by  the  Argentine  Boumlary  CommUtion. 
through  Dr.  F.  P.  Moreno. 

Whatever  may  be  the  p  ditical  results  of  the  dispute  between  the  Argentina  Re¬ 
public  and  Chile  concerning  their  lioundury  in  the  Andes,  it  is  certain  that  the  cause 
of  geography  will  proht  considerably  by  it.  As  has  often  l«en  the  case  under  similar 
circumstances,  very  little  was  known  of  most  of  the  disputed  districts  until  this 
difficulty  arore,  and  it  became  necessary  to  despatch  properly  organized  expeditions 
to  survey  and  map  them.  .\n  inspt'ction  of  the  sixteen  maps  in  this  portfolio  will 
show  how  much  has  already  been  accomplished  by  the  surveyors  of  the  Argentine 
Boundary  Commission  on  the  t  astern  slopes  of  the  Anib-s.  while  quite  recently  much 
fresh  information  has  been  obtained  which  will  !«  published  later  on.  The  Clliilians 
have,  for  a  long  time  past,  also  been  engaged  in  survey  work,  so  liefore  long  we  may 
hope  to  poisoss  a  fairly  perfect  map  of  the  central  and  southern  Andes. 

New  York.  Stevens. 

B.  F.  Stevens’s  Fitcsimile  of  the  Unpublished  British  Head  Quarters  Colourdl 
Manuscript  Map  of  \ew  York  and  Environs  (1782).  Reproduced  from  the  origiunl 
drawing  in  the  War  Office,  London.  Scale  about  bj  inches  to  a  mile.  Issued 
only  to  subscribers  at  4,  'I'rafalgar  Square,  London,  BMKh  24  sheets.  Price 
1'5  5s. ;  or  mounted  and  folded  in  case.  £6  6s. 

'rhe  original  plan,  of  which  this  is  a  facsimile,  was  made  from  surveys  by  Engineer 
officers  during  the  British  occupation  of  New  York  from  1776  to  1783.  It  is 
drawn  on  the  scale  of  about  inches  to  a  mile,  and  extends  from  just  below 
(fuanos  bay  to  the  heights  of  Spikendevil,  and  thus  includes  the  whole  of  New 
York  island  and  a  great  part  of  Brooklyn,  as  well  us  a  portion  of  the  New  Jersey 
shore  in  the  neizbliourhood  of  I'aulus  Hook.  When  the  British  evacuated  New  York 
this  plan  was  brought  to  London  and  deposited  at  the  War  Office,  where  it  has  been 
ever  since.  Mr.  Stevens  has  now  published  a  limited  number  of  facsimiles,  in  twenty- 
four  sheets,  which  will  ))e  of  great  service  to  historians  and  all  those  interested  in  the 
study  of  this  im|)ortant  perioil  of  American  history.  'I'lie  plan  is  coloured,  snd  sliows 
the  then  existing  fortifications,  defences,  buildings,  streets,  roads,  on  New  York 
island,  as  well  as  river  frontages  and  military  works  on  Long  Island,  Panlus  Hook, 
and  the  shores  of  New  Jersey,  'riiere  is  a  complete  explanatory  table  and  an 
index  plan. 


AUSTRALASIA. 

New  Zealand.  Department  of  Lands  and  Survey,  Wellington 

Map  of  New  Zealand.  Scale  1 :  '.(82,080  or  15'5  stat.  miles  to  an  inch.  W’clling- 
ton  :  Department  of  Lands  and  Survey,  1901.  2  sheets. 

Boundaries  of  countries,  with  their  names,  are  shown  in  red.  There  is  no  hill- 
work,  but  altitudes  are  given  in  figures.  liailways  and  roads  are  shown. 


GENERAL. 

World.  Schrader. 

L’Ann^e  Gartographique.  Supplement  annuel  a  toutes  les  puhlications  de  Ge'o- 
graphie  et  de  Cartographic.  Dressc  et  redige  sous  la  direction  de  F.  Schrader. 

( Inzieme  supple'ment.  Contenant  les  modifications  Ge'ographiques  et  Politiques, 
des  Annees  1899-1900.  Paris  :  Librairie  Huckette  et  Cie.,  1902.  Price  ‘3  franct. 

For  the  past  eleven  years  this  little  publication  has  been  issued  under  the  direction 
of  M.  F.  Schrader,  and  although  the  maps  arc  on  small  scales,  and  the  accompanying 
letterpress  is  necessarily  very  brief,  it  has  proved  decidetlly  useful  os  a  summary  of  the 
principal  geographical  events  for  general  reference.  'Pile  present  issue,  showing  the 
geographical  progress  during  1899-1900,  contains  three  sheets  of  maps,  the  first  of 
which  is  devoted  to  Asia,  the  second  to  Africa,  and  the  third  to  America,  'fhe  sheet 
for  Asia  gives  the  results  of  Captain  H.  H.  P.  Deasy’s  surveys  in  Central  .\sia ;  a 
map  of  French  Indo-t'hina  showing  administrative  div  sions.  another  of  Southern 
Annam,  and  a  small  inset  of  the  Fiench  territory  of  Kwang-chau.  There  ar<!  eight 
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fim.ill  maps  on  the  African  aheet,  tbu  principal  of  which  show  recent  explorations  and 
explorers’  routes  in  French  Con^o,  Southern  Abyssinia,  and  the  upper  Zambezi.  The 
map  of  Southern  Abyssinia,  however,  does  not  f;ive  the  work  of  Mr.  J.  J.  Harrison’s 
expedition,  nor  his  route.  'J'he  other  maps  on  this  sheet  consist  of  French  M'est 
Africa  showing  administrative  divisions,  the  Ivory  Coast,  the  lake  region  from 
Tanganyika  to  Albert  Nyanza  and  Northern  Hodesia.  and  the  Anglo-tierman  frontier 
))etween  Nyasa  and  Tanganyika.  On  tlie  sheet  for  America  there  arc  maps  showing 
the  regions  in  dispute  between  Chili  and  Argentina,  from  the  surveys  of  the  Argentine 
Itoundary  Goinmission,  the  explorations  of  Captain  H.  Bolland  along  the  Itio  Bermejo- 
'Teuco;  the  Rio  Uaupijs,  from  a  complete  survey  by  Count  F..  Stradelli ;  Mr.  D.  Han- 
bury’s  explorations  in  the  neighbourhood  of  <  hestertield  inlet,  and  a  map  of  tSoutherii 
Brazil  showing  the  railways.  Descriptive  letterpress  is  as  usual  given  upon  the  back 
of  each  sheet. 

World.  Smith 

Foreign  Mission  Atlas.  Edited  by  Dr.  George  Smith,  c.i.k.  F.dinburgh  :  Foreign 

Mission  Office,  1!>02.  Pretenied  by  the  Foreign  Mitnion  (Ijffice. 

A  useful  little  reference  atlas  for  those  interested  in  the  work  of  foreign  Clirislian 
missions.  The  maps,  which  are  twelve  in  number,  are  by  Bartholomew,  and  show  the 
names  of  the  mission  stations  of  the  United  Free  Church  of  Scotland  underlined  in 
red.  There  is  also  a  list  of  the  mission  stations,  with  the  date  of  their  foundation. 

CHARTS. 

Admiralty  Charts.  Hydrographic  Department,  Admiralty. 

Charts  and  I’lans  publishe<l  by  the  Hydrographic  Department,  Admiralty,  during 

November  and  December,  1901.  Presented  by  the  Hydrographic  Department, 

Admiralty. 

No.  Inches 

3207  m  =  0'8  Northern  entrance  to  Achill  sound,  including  the  approaches  to 
Ton  regee.  2*.  Od. 

3215  m  =  1'5  France,  west  coast :  -Goulet  de  Fromantioe  to  Pointe  de  St.  Gildas. 

2s.  6d. 

3106  m  =  3'0  West  Indies: — Puerto  Rico  island,  .lobos  harbour.  1«.  tid. 

3188  m  =  18  Central  America  : — Gulf  of  Mexico.  Sabine  pass.  Is.  tid. 

1284  m  =  0'07  South  America,  east  coast Cape  Dos  Bahias  to  Staten  islami. 
2*.  (kf. 

3220m  =  l'4  South  America,  east  coast : — Port  Santa  Cruz.  2«.  6d. 

610  m  Africa,  west  coast: — Sierra  Leone  river  and  anchorage.  2*.  6<1. 

821 1  in  =  .')■;•  Africa,  east  coast : — Zanzibar  island.  Zanzibar  harbour.  2s.  6d. 

1988  m  =  0'72  China,  east  coast : — Approach  hi  Sinisa  inlet.  2*.  6<i. 

3184  m  =  5-9  China,  Plans  in  the  Yang  Tse  Kiang : — Itu  reach.  Is.  Gd. 

Japan: — Plans  on  the  east  coast  of  Nipon  islan  1 :  Nakanosaku. 
Ilakuchi.  Naka  Minato.  Hirakata  wan.  Is.  Gd. 

3180  m  =  0'5  Australia,  north-west  coast; — Mary  Ann  passage  and  approaches. 
2s.  Gd. 

3187  m  =  0’5  Australia,  west  coast: — Mangrove  islands  to  North-west  cai>e. 
2s.  Gd. 

3221  m  =  295  Plans  on  the  south  coast  of  Australia; — Duke  of  Orleans  bay. 
Goose  island  bay.  Is.  Gd. 

2062  Celebes: — Ports  in  Makassar  strait.  Plans  added  ;—LiDgailang 

road  and  Belonlioh  bay,  Pambauwang  road.  Chinrana  and 


Binanga  bays. 

(J.  D.  Potter,  Agent.) 

Charts  Cancelled. 

No.  Cancelled  by  No. 

954  Achill  sound,  northernlNew  plan, 
entrance.  /  Northern  entrance  to  Achill  sound  .  .  .  3207 

1639  Sabine  pass,  plan  on  thislNew  chart. 

chart.  /  Sabine  pass . 3188 

1284  Cape  Three  points  to  thelNew  chart. 

strait  of  Magellan.  /  Capo  Doe  Bahias  to  Staten  island  .  .  .  1284 

1292  Plan  of  Port  Santa  Cruz.l  New  plan, 
on  this  sheet.  /  Port  Santa  Cruz .  3220 

538  Anchorages  on  east  coastl  jjew  plans  of  same  anchorages . 538 

of  Vancouver  uland.  / 
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NEW  MAPS. 


No.  Concfllfd  by  No. 

61(5  PUn  of  Sicrm  Leone^Xew  chart. 

river.  )  Sierra  Le<me  river . 616 

2196  W  owoni  strait,  etc.  l*l***\}jew  plan  of  same  on  same  slictt  ....  211*6 
on  this  shei't.  f 


2662  Plan  of  Gape  Uivers  undl 
Ghinraiia  bay  on  this  sheet.  ' 


I‘.IS8  Sam  sa  bay  and  inlet 


{ 


Xew  plans. 

Lingadang  road  and  Itclonlioh  bay,  Ghinriina 


and  llinanga  bays .  2662 

New  chart. 

Approach  to  Sam  sa  inlet . 19H8 


Charts  that  have  reeeived  Important  Corrections. 

No.  1991.  England,  south  coast Folkestone  harbour  1951,  Pmglaiid.  west 
coast: — Liverjiool  bay  1975,  England,  east  coast:— Uiver  Thames;  Kentish 
Knock  to  the  West  S  win.  2693,  England,  east  coast: — Orwell  and  Stour  river.-. 
281.5.  England.  Channel  islands: — Alderney  harbour.  1297,  Norway; — Lepsd  to 
Ona.  1298.  Norway  :— Approaches  to  Molde.  1972.  Norway: — Approaches  to 
Trondhjem.  eastern  sheet.  1343.  France,  west  coast:— Adour  river  from  the 
emtranee  to  Bayonne.  1422.  North  America: — Labrador.  327,  Lake  Huron: — 
(Jeorgian  bay.  2908,  Africa,  south  coast: — Port  Natal  entrance.  1003,  Africa, 
east  coast : — Pungue  river,  Beira  harbour.  759.\,  Madagascar  :— Cape  St.  Andrew 
to  Bevato  island.  143,  Iterl  sea:— Jebcl  Tei'r  to  Perim  island.  2113,  Malacca 
strait: — Bbio  strait..  1789,  Malacca  strait: — Channels  between  Sumatra  and 
l.inga.  941b,  Eastern  archipelago: — Western  jiortion.  942.V,  Eastern  archi- 
l>elago: — Eastern  portion.  3044.  Celebes: — I'jong  Jonga  to  Ujong  Kassi.  263(5, 
Philippine  islands  : — Strait  of  Makasser,  north  part.  2391.  Philippine  islands : — 
Port  Ho  Ho.  975.  Philij>pine  islands: — Port  Kavite.  2(56(*b,  China  sea: — 
Southern  portion.  2357,  China,  north  coast:  Chiog  Wang  Tao  rua<l.  1708. 
Australia,  sheet  II  : — Albert  river.  917.  Australia,  west  coast: — Harbours  and 
anchorages  on  the  west  coast.  170<*.  Australia,  west  coast :— Fremantle  harbour 
and  Gage  roads.  10.59,  Australia,  sonth  coast: — Doubtful  island  bay  to  the  head 
of  the  Great  Australian  bight.  2984,  Australia,  south  coast : — Esirerance  bay, 

(J.  D.  Poiter,  Agent.) 

North  Atlantic  Ocean  and  Mediterranean  Sea.  Meteorological  Office,  London 

Pilot  Chart  of  the  North  Atlantic  and  Mediterranean  for  February.  1902.  Ijondon  : 
Meteorological  Office.  Price  6<1.  Presented  Inj  the  Mtteurological  Office.  London. 

Katsian  Charts.  Chief  Hydrographic  Department,  Ministry  of  Marino, 

St.  Petersburg. 

lialtir 

So. 

1825  Southern  part  of  the  Baltic  from  Kugen  to  Warnemiinde.  Scale  1 :  loO.tKM* 

or  1'6  stat.  mile  to  an  inch.  1901. 

1826  Southern  part  of  the  Baltic  from  Wameiniiude  to  Feineru  island.  Scale 

1  :  lOO.OiK*  or  1-6  stat.  miles  to  an  inch.  1898. 

.566  Plan  of  Windu.  Scale  420  feet  to  an  inch.  19(Ki. 


Sotik  Pacific. 

1829  Plan  of  Vostok  bay.  Scale  1400  feet  to  an  inch.  1899. 

577  Index  to  charts  on  the  North  Pacific  coast  from  Posiette  bay  to  .\meriea 
bay.  1901. 

United  States  Charts.  United  States  Hydrographic  Office. 

Pilot  (  harts  of  the  North  Atlantic  for  January,  and  North  Pacific  for  February. 
1902.  U.8.  Hydrographic  Office,  Washington.  D.C.  Preeented  by  the  V.S.  Hydro¬ 
graphic  Office. 

FHOTOOBAPHS. 

N.B. — It  would  greatly  add  to  the  value  of  the  collection  of  Photo¬ 
graphs  which  has  been  established  in  the  Map  Boom,  if  all  the  Fellows 
of  the  Society  who  have  taken  photographs  during  their  travels,  would 
forward  copies  of  them  to  the  Map  Curator,  by  whom  they  will  be 
acknowledged.  Should  the  donor  have  purchased  the  photographs,  it 
will  be  usefbl  for  reference  if  the  name  of  the  photographer  and  his 
address  are  given. 
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